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as a guide, and the specific contents that are included are based on our interpretation of the National 
Board of Examiners of Optometry outline. It is not intended to represent all materials that will be covered 
on the exam. We hope the information regarding systemic diseases summarized into these concise 
tables will help students better prepare for the board exam. 
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I Neurological System 
Background 
Cranial Nerves: 
o I. Olfactory: smell 
o 11. Optic: vision 
o 111. Oculomotor: pupils, extraocular movements (Medial, Superior, Inferior Rectus, Inferior Oblique) 
o IV. Trochlear: Superior Oblique 
o V. Trigeminal: 
Motor portion responsible for muscles of mastication. 
Sensory portion: responsible for sensation to touch & pain. Ophthalmic branch (cornea, upper lids, forehead), Maxillary branch 
(cheek, lower lids, lateral side of nose), Mandibular branch (lower jaw and chin, side of face) 
o VI. Abducens: Lateral Rectus 
o VII. Facial: Control muscles of face, forehead, smile, frown, eyebrows, lips, orbicularis 
o VIII. Acoustic: Control hearing and equilibrium 
o IX. Glossopharyngeal: Control swallowing, voice, gag reflex, uvula and soft palate 
o X. Vagus: see glossopharyngeal 
o XI. Accessory: Control the sternocleidomastoid (SCM) and trapezius muscle 
o XII. Hypoglossal: Control movement of the tongue 
Brain: 
o Frontal Lobe: Controls emotions, self awareness, drive, personal affect, attention, behavior, memory, aggression, voluntary motor activity 
o Parietal Lobe: Control the data processing and integration 1 comprehension of sensory information 
o Temporal Lobe: Control hearing, smell, memory, learning, emotional behavior, recognition 
o Occipital Lobe: Control vision primarily 
Diagnostic Tests 
EEG (Electroencephalography) -may be done while resting, sleeping, or awake. Electrodes planed on the scalp are used to investigate electrical brain 
(MRI) Magnetic Resonance -uses a magnet and radiofrequency signals to create detailed images of structures. Magnetic resonance causes hydrogen 
CT -specialized X-ray images used to examine tissues and organs. Can produce cross sectional images of organs and their 
X-ray 
SPECT (Single Photon Emission 
Computerized Tomography) 
PET (Positron Emission 
Tomography) 
Carotid Doppler test 
Angiography 
Alzheimers Disease 
internal structure. Uses ionizing radiation. 
u 
-2 dimensional scan to examine tissues of the body. Uses short wavelength x-ray beams to capture images. Dense 
structures appear white, while structures with less density appear blacker. 
-aid in detecting physical abnormalities, can also show movement disorders. 
-used for creating image of cerebral blood flow. 
-creates 3-D image utilizes gamma emitting radioisotopes. 
-uses positron emitting radiopharmaceuticals to show functional brain activity. 
-type of echocardiography with sound added. 
-provides picture of the lumen of the carotid arteries, showing blood flow and stenosis. 
-blue color indicates faster blood flow (stenosis), red color indicates slower blood flow. 
-dye injected into bloodstream, and x-rays taken to evaluate blood flow in the heart and vessels. 
- 
Epidemiology 1 Etiology 
*progressive degeneration of 
cortical cells, also affects 
hippocampus & 
amygdala. Extracellular 
amyloid plaques and 
intracellular 
neurofibrillary tangles 
form. Decrease in 
cholinergic neurons and 
Ach. 
*M=F, usually >65 yo 
Increased risk if family 
history, Down's syndrome 
:ntral Nervous System Disorders 
Signs / Symptoms I Diagnostic Tests 
Early:  loss of recent 
memory, disorientation 
(time & place), depression 
*Late: loss of social skills, 
psychosis, paranoia, 
seizures, bradykinesia, 
primitive reflexes seen, 
incontinence 
*Progression varies, may take 
5-15 years to become 
advanced 
clinical examination 
neuropsychological 
assessment 
rule out other causes of 
dementia 
biopsy (rarely done) 
Treatment 
medications: 
anticholinesterases to 
improve cognition 
*treat symptoms (psychosis, 
anxiety, depression) 
nursing home 
Motor Disorders 
Epilepsy 
Epidemiology / Etiology 
condition of recurrent seizures 
occurring due to underlying brain 
disorder, often not occurring for 
years after damage 
.may be primary idiopathic or caused 
by hypoxia, infection, trauma, 
substance / alcohol abuse, vascular 
problems, may occur with 
Alzheimer's or Multiple Sclerosis 
2 types of seizures occur depending 
on area of brain affected 
Types of Seizures: 
Partial Seizures+ only part of the 
brain affected, most often temporal 
lobe. 
Generalized Seizures+ affect wider 
area of the brain, bilateral cortical 
involvement. 
Si ns / S m toms 
recurrent seizures 
type of seizure depend on area of 
brain affected 
.may involve postictal state of 
confusion following the seizure 
Todd's paralysis+ focal 
weakness / numbness or 
hemiparesis rarely lasting 
longer than 48 hrs 
history of seizures and 
witnesses accounts 
.TESTS MAY BE NORMAL 
BETWEEN SEIZURES 
EEG-spikes 
CT scan / MRI 
PET 
SPECT 
Includes tests to determine 
cause of seizure - CSF, X- 
rays, blood tests, ECG 
Often not started unless a 
person has had at least 2 
episodes of unprovoked 
seizures 
Antiepilepsy medications: 
Carbamazepine, 
Phenytoin, Valproate, 
Clonazepam 
Surgery: removal of affected 
brain tissue causing the 1 seizure 
.Simple Partial+ usually remain conscious. Symptoms depend on area of brain affected, but seizure 
commonly progresses from thumb to fingers to face to leg in the "Jacksonian march". 
Complex Partial+ Impairment of consciousness. Occur most often in the temporal lobe. Often 
present as altered behavior or motor activities. Simple partial often progress to complex seizures. 
Generalized Tonic-Clonic (Grand Mal) + extension & rigidity of muscles for 10-30 seconds 
(tonic phase) followed by muscle jerking for 30-60 seconds (clonic phase). Common to have 
urinary incontinence. May remain unconscious for 30 minutes and awaken in a confused state 
(post-ictal confusion). Can progress to Status Epilepticus if seizures last longer than 30 min or if 
full consciousness isn't restored between seizures. This may result in permanent brain damage. 
.Absence (Petit Mal) 3 More common in children. Last 4 0  seconds. Sudden absence attack, 
staring, blinking without loss of posture or tone. No post-ictal period. May be caused by 
hyperventilation. 
.Tonic+ tonic phase without clonic 
Clonic3 clonic phase without tonic 
Myoclonic+ isolated rapid shock like muscle jerks often without epileptic basis 
ganglia degeneration with loss tremor worse at rest clinical presentation aimed at restoring balance 
of dopamine producing pigmented .rigidity rule out other diseases in dopamine and 
neurons in the substantia nigra and hypokinesia test for Myerson's sign- acetylcholine 
presence of Lewy bodies abnormal shuffling gait I posture tapping the bridge of the medications: levodopa 
(intraneural inclusions). Imbalance ~ decreased facial and vocal nose results in blinking (Sinemet), amantadine 
in dopamine and acetylcholine expression (normal is able to suppress (Symmetrel), MAO-B 
causes increase in GABA output. dementia in later stages blink response) Inhibitor (Selegiline), 
.occurs in all races, M=F depression COMT inhibitor 
increases with age, around 60yo fatigue (Tolcapone) 
most commonly idiopathic, may also surgery if no response to 
be drug induced, genetic component medication: thalamotomy 
or pallidotomy 
deep brain stimulation 
supportive therapy 
clinical presentation .No cure 
movement .family history Genetic counseling 
.starts in midlife (30-50yo) dementia & personality changes .DNA test .Fatal within 10-20 years of 
.juvenile HD (<21yo) occurs in 6% CT or MRI may show onset 
degeneration of GABA producing atrophy of cerebral cortex Medications to decrease 
neurons causing an imbalance of dopamine such as 
increased dopamine haloperidol, 
chlorpromazine, reserpine 
Myasthenia 
Gravis 
Acquired autoimmune 
Acetylcholine receptor deficiency 
causing excessive weakness I 
fatigue of voluntary muscle 
*F>M, women -30~0,  men -6Oyo 
.ocular MG: ptosis and diplopia, 
nystagmus on side gaze, 
EOM's affected 
general MG: muscle weakness 
causing decreased facial 
.Edrophonium (Tensilon) 
Test- low dose given 
through IV causes obvious 
improvement lasting 
-5minutes on affected 
.Associated with Rheumatoid Arthritis, 
Lupus, hyperthyroidism 
I 
Medications: 
anticholinesterases 
(pyridostigmine bromide), 
sterioids (Prednisone), 
immunosuppressants 
muscles 
.Blood tests to measure Ach 
receptor antibody levels 
.Electromyography - 
decreased muscle action 
with stimulus 
.Rule out other associated 
diseases 
expression resembling a snarl, 
difficulty speaking I 
swallowing, limb weakness, 
respiratory weakness 
symptoms made worse with 
exertion, temperature changes, 
infection 
(Azathioprine, 
cyclosporine) 
Surgical thymectomy 
Plasmapheresis 
TIA 
(Transient 
Ischemic 
Attack) 
Epidemiology / Etiology 
.results from reduced blood flow. 
Lasts less than 24 hrs (usually 
only 1) and recovery is full 
.risk factors: age, atherosclerosis, 
smoking, family history, 
diabetes, hypercholesterolemia, 
hypertension, heart disease 
.Results from reduced blood flow. 
Lasts longer than 24 hrs and 
causes permanent neurologic 
damage 
.risk factors: age, atherosclerosis, 
smoking, family history, 
diabetes, hypercholesterolemia, 
hypertension, heart disease 
ACA (Anterior Cerebral Arterv) 
MCA (Middle Cerebral Artery) 
PCA (Posterior Cerebral Artery) 
ICA (Internal Carotid Artery) 
Cerebrovascular Dis 
Signs / Symptoms 
loss of function or weakness 
contralaterally 
transient monocular blindness 
"amaurosis fugax" 
diplopia 
trouble speaking or swallowing 
symptoms depend on location 
of vessel that is affected (see 
below) 
:ase 
clinical presentation 
angiography 
MRI 
CT 
Diagnostic Tests 
clinical presentation 
angiography to determine method 
of treatment 
.DDX other diseases such as 
epilepsy, migraine, multiple 
sclerosis 
- - 
.Blood tests: CBS, ESR 
DDx other causes 
Blood Pressure, Pulse 
Treatment 
oTIA's are large risk factor 
for stroke. 
Anti-platelet therapy 
medications: antiplatelets 
(aspirin), anticoagulants 
(warfarin, heparin), 
thrombolysis (tissue type 
plasminogen activator t- 
Pa, Alteplase) 
rehabilitation 
I Carotid Doppler 
.Rare. Affects contralateral leg, and loss of bladder control may occur. 
.upper division: contralateral face & arm affected, patient can understand but cannot speak (Broca's area) 
.lower division: patient cannot understand but will speak nonsensically (Wernicke's area). May neglect 
contralateral side. Macular vision affected. 
hemianopia with macula spared. Patient may be confused or have memory problems. Contralateral 
hemiparesis. 
symptoms similar to MCA occlusion. 
.Transient monocular blindness "amaurosis fugax". 
Multiple Sclerosis 
Relapsing-remitting: 
relapses and remissions with 
little disability. Most 
favorable long term 
prognosis, however the 
majority eventually become 
progressive. 
Primary progressive: 
relapses and remissions with 
progressive deterioration. 
Poor prognosis, M>F. 
Secondary Progressive: 
progressive deterioration 
without remissions. 
Unknown etiology but 
suspect autoimmune 
inflammatory mechanism 
causing demyelination 
and plaque formation in 
the white matter of the 
brain. Blood brain barrier 
break down allows 
monocytes and 
lymphocytes to enter and 
damage myelin. 
.F>M, 20-40 years old 
Increased risk in temperate 
northern latitudes, family 
history, suspect Epstein 
Barr virus correlation 
Demyelinating Disorder 
.May have relapsing and 
remitting pattern, initial 
symptoms may resolve 
early in the course 
Sudden unilateral vision loss 
("Uhtoff's sign"), optic 
neuritis, double vision, 
internuclear 
ophthalmoplegia, 
nystagmus 
Heat sensitivity 
Vertigo 
.Fatigue, muscle weakness, 
tingling 
"Lhermitte's sign": shock 
like sensation down the 
spine and limbs when chin 
is touched to chest. 
mood disturbances 
Urinary disturbances 
.Most causes are unknown 
Increase with age 
Brain Tumor 
involvement 
dementia 
trouble concentrating 
personality disorders 
memory problems 
headache 
Diagnostic Tests 
Clinical presentation 
MRI with gadolinium 
enhancement: show 
white matter lesions 
CSF shows elevated 
IgG 
Epidemiology / Etiology 
.May be benign or malignant 
Treatment 
.No cure. Treatment aimed at 
slowing progression and 
treating the symptoms. 
In acute attacks: high dose IV 
methylprednisolone for 3 days 
followed by oral prednisone 
for -8days 
.Medications: interferons 
(Avonex, Betaserone), 
glateramir (Copaxone -- 
mimics myelin basic protein 
blocking damage to the body's 
own myelin), 
immunosuppressants 
(Novantrone, methotrexate, 
azathioprine) 
Signs / Symptoms 
.depend on area of 
CT scan 
MRI 
Biopsy 
Angiography 
Diagnostic Tests 
X-ray 
.Radiation therapy 
Chemotherapy 
Treatment 
Surgical removal 
I Musculoskeletal Svstem I 
Background: 
Musculoskeletal system - consists of the skeletal system and skeletal muscle system which together provides: 
o Protection of the brain and internal organs 
o Support1 posture 
o Hematopoiesis (blood cell formation) 
o Mineral homeostasis 
o Fat and mineral storage 
o Leverage 
Rheumatism- disorder characterized by inflammation, degeneration, or metabolic derangement of the connective tissues (especially joints) associated 
with pain, stiffness, or limited range of motion 
Arthritis - inflammation of a joint 
Seronegative - No rheumatoid factor (RF); associated with HLA-B27 gene; affects sacroiliac joints, spine 
Complete Blood Count (CBC) 
I Computed Tomography (CT) 
Scan 
Magnetic Resonance Image 
X-ray 
Urinalysis 
Dignostic Tests 
Reports amount and types of cellular elements in the blood including detailed information on RBCs, WBCs, and platelets. 
Includes Hb, RBC count, Hematocrit (HCT) which measures RBC mass-expressed in percentage. 
o Normal: WBC: 4,500 to 10,000 cells/mcl 
RBC: Females: 4.6x10'~/L; Males: 5 . 2 ~ 1 0 ' ~  /L 
HCT: Females: 36.1-44.3%; Males: 40.7-50.3% 
Hb (varies with altitude): Females: 12.1 to 15.1 gdd l ;  Males: 13.8 to 17.2 g d d l  
Rate at which erythrocytes settle out of anticoagulated blood in 1 hr. 
o Normal: Males (agel2): 0-15 mm/h 
Females((age + 10)12): 0-20 mm/h 
Children: 0- 10 mmth 
Inflammatory and necrotic processes cause aggregation of RBC's therefore more likely settle faster 
specialized X-ray images used to examine tissues and organs. Can produce cross sectional images of organs and their 
internal structure. Uses ionizing radiation. 
uses a magnet and radiofrequency signals to create detailed images of structures. Magnetic resonance causes hydrogen 
- . - 
nuclei to emit a signal that is recorded. Creates 3 dimensional images. 
2 dimensional scan to examine tissues of the body. Uses short wavelength x-ray beams to capture images. Dense structures 
appear white, while structures with less density appear blacker.   ids in detecting physical abnormalities, can also show 
- -  - 
movement disorders 
Looks at color, qualitative chemical analysis, and concentration of urine. Chemical analysis includes blood, protein, 
biliruin, pH. Also looks at WBC, bacteria, and crystals in urine. Normal: No protein, blood, glucose. pH 6. 
Osteoarthritis 
(OA) or 
Degenerative 
Joint Disease 
Osteoporosis 
Primary (most 
common): idiopathic 
Secondary: repeated 
joint trauma or other 
joint deformity 
disease (gout, RA) 
Chronic 
degeneration of 
articular cartilage 
(especially in weight 
bearing joints) with 
formation of new 
bone at joint 
surfaces 
Aging and 
mechanical wear and 
tear 
Genetic 
Progressive systemic 
skeletal disorder 
Idiopathic or 2'to 
hyperthyroid, 
Cushing's disease, 
steroids, 
anticonvulsants, 
lithium 
Meu 
Epidemiology1 Stats 
Most common 
rheumatological 
disease 
80-90% of patients 
> 40 years old 
Females=Males 
(except in erosive 
OA where 
Females> Males, 
1O:l) 
Genetic factors 
Obesity increases 
risk 
Joint deformities 
increase risk 
80% Females 
Elderly 
Northern 
Europeans 
Smoking 
Genetic 
Menopause 
latologic and ImfIammatory Disorders 
SignsISy mptoms 
Loss and degeneration of articular 
cartilage 
MILD degree of inflammatory response 
Joint painq (most important symptom) 
FEW joints involved 
Joint stiffness in morning that lasts 
minutes to <1 hr (less time than RA) 
Heberden's nodes - osteophytes (bony 
enlargements) in distal interphalangeal 
(DIP) joints 
Bouchard's nodes- osteophytes in 
peripheral interphalangeal (PIP) joints 
Chondromalacia patellae 
Middle-lower cervical and lower lumbar 
area of spine affected 
spinal stenosis 
Crepitus 
Costen's syndrome: Temporal - 
mandibular- joint pain with jaw motion 
Low bone mass and bone mineral density 
>2.5 standard deviations below peak bone 
mass of young adult 
Major complication is fractures: spine, 
hip, and wrist most common 
Dowager's Kyphosis (Widow's Hump)- 
deformity in thoracic spine 
osteopenia 
Diagnostic Test/s 
Radiography: 
asymmetric joint space 
narrowing, subchondral 
sclerosis (increased 
subcondral bone 
density), osteophytes, 
subchondral cysts, 
subluxation, 
intervertebral disk 
space narrowing 
ESR- normal 
Radiographs show 
osteopenia (Bone 
mineral density of 1 .O- 
2.5 standard deviations 
below normal young 
adult mean) 
Treatment 
nothing reverses or 
slows process 
primary goal is 
symptom relief 
Supportive: brace, avoid 
strenuous activities, 
physical therapy, 
heatlice, weight loss 
Medications: 
acetaminophen 
nonacetylated 
salicylates 
NSAID's 
Glucosamine: 
Chondroitin sulfate 
Capsaicin (topical)- 
substance P inhibitor 
Iniections: 
Corticosteroids 
Hyaluronic acid 
(Hyalgan, Synvisc) for 
lubrication in joints 
Surgery: 
Arthroscopic 
Joint replacement 
Cartilage repair 
Treat fractures 
Exercise 
Medications: 
1. Calcium 
2. Vitamin D 
3. Estrogen 
4. SERMs (Selective 
Estrogen-Receptor 
Modulator)- anti- 
estrogen effect (Evista) 
5.Calcitonin (Miacalcin) 
6. Biphosphonates 
(Fosamax, Actonel) 
Prevention: 400 IUIday 
of vitamin D beginning 
age 2 months 
Hvperuricemia: diet, 
weight loss, stop 
diuretics, stopllimit 
alcohol 
Acute gout: self- 
limiting*; rest + 
NSAID, or Colchicine, 
or Corticosteroid 
Intercritical gout: 
prophylaxis with diet 
and weight loss + 
colchicines, NS AID, 
and urate- lowering 
drugs (Probenecid) 
Chronic To~haceous 
e;out: same as treatment 
for intercritical gout + 
surgical removal of 
tophi if necessary 
Treat eye conditions as 
necessary 
Radiography 
Gold Standard: 
Negatively birefringent 
crystals under polarized 
light microscopy in 
synovial fluid of 
affected joints 
(differentiate from 
Pseudogout - calcium 
crystal induced 
arthropathy) 
CBC: elevated levels of 
PMNs; negative 
cultures for infectious 
micro-organisms 
Serum Creatinine 
Blood urea nitrogen 
Serum uric acid: 
h~~eruricemia 
(>7mgldL) 
Radiography: bony 
erosions from chronic 
arthritis 
MRI: presence of tophi 
Craniotabes - flattening of the posterior 
skull 
Rachitic rosary - enlarged ends of ribs 
Scoliosis 
Bowing of long bones 
Thickening of ankles and wrists 
hyperuricemia and urate deposition 
("individually, these do not cause gout) 
Chronic bilateral conjuntival injection 
Episcleritisl sclei.itis 
Asteroid hyalosis 
Crystal deposits ocular tissue 
Renal disease 
Gout attack- presence of urate crystals 
Clinical stages of gout: 
1. Asvmotomatic- hyperuricemia 
2. Acute goutv arthritis- sudden onset; 
hyperwicemia; wate crystal deposition in 
joint; swollen, painful, red and warm 
joint; usually begins at night in lower 
extremities and monoarticular (90%); 
joint frequency usually 
toe>foo~ankle>knee 
3. Intercritical eout- recurring attacks; 60% 
have 2"d attack within 1 yr; 95% have 2"* 
attack within 10 yrs. 
4. Chronic tovhaceous gout- develop 
subcutaneous Tophi (collections of 
crystals- firm and mobile) in other joints, 
Osetornalacia 
(aka Rickets 
in children) 
inadequate 
mineralization in 
newly formed bone 
matrix 
Group of disorders of 
purine metabolism 
characterized by 
hyperuricemia (high 
uric acid levels) 
urate crystal 
formation in the 
tissue leads to an 
inflammatory 
I 
low birth weight 
infants 
African Americans 
> Caucasians 
Genetic 
Children whose 
growth plates have 
not closed (17-19 
year old) 
Vitamin D 
deficient 
most common 
inflammatory joint 
disease in men > 
40Y 0 
80-90% of acute 
gout occur in 
males 
P ~ ~ ~ - ~ ~ ~ ~ P ~ ~ ~ ~ ~  
females 
Gout 
I 
response uric acid level >lo 
mg/dL has 90% 
chance of gout 
attack 
Associated 
disease: 
Hyperpara- 
thyroidism, hypo- 
thyroidism, 
hemochrOmatosis~ 
low phosphate 
magnesium 
states, Wilson's 
I 
Sjogren's 
Sy ndrorne 
6s) 
Systemic 
Lupus Eryth- 
ematosus 
(SLE) 
chronic 
inflammatory 
autoimmune disease 
of exocrine glands 
Methotrexate, 
Cyclosporine) 
Increased incidence of Herpes Zoster 
Exacerbations precipitated by stressors, 
Order lab tests: 
1. anti-ds-DNA (ds= 
2nd most frequent 
autoimmune 
rheumatologic 
disease 
(especially Salivary 
and lacrimal) 
can occur secondary 
to rheumatoid 
arthritis or systemic 
lupus erythematosus 
Multisystem 
autoimmune disease 
that causes 
inflammation and 
vascular 
abnormalities 
production of 
antibodies to various 
components of the 
cell nucleus 
Can be drug induced: 
chlorpromazine, 
hydralazine, 
isoniazid, 
meth yldopa, 
minocycline, 
procainamide, 
quinidine, phenytoin 
Lubricants 
NSAIDs 
Corticosteroids 
Immunomodulating 
tissue, and kidneys; develops after 10 
years without treatment 
Keratocor~junctivitis Sicca 
Xerostomia- dry mouth 
Dry, rough skin 
*Hypothyroidism, thyroiditis 
90% of SS patients 
are funales > 50 
years old 
50% also have 
Rheumatoid 
Arthritis 
often associated 
with other 
rheumatological 
diseases 
3rd most frequent 
rheumatologic 
disease 
Females>Males 
(9: 1) 
African American 
> Giucasian (3: 1) 
peak incidence: 
15-40 Years old 
genetic 
smoking increases 
risk 
agents 
(hydroxychloroquine) 
Avoid stress 
Avoid sunlight and use 
sun block 
Exercise 
. NSAID?~ 
Avoid ASA if 
thrombocytopenia 
present 
Antimalarials (i.e. 
H~~~~~~~~~~~~~~~~~ 
200-800 mg/day) 
Corticosteroids 
(topical, intralesional, 
Immunosuppressive 
agents (i.e. 
Cyclophosphamide, 
Azathioprine, 
Diagnosis requires 2 of 
the following 3 
criteria: 
1, keratoconjunctivitis 
*Bronchitis, pneumonia 
*Arthritis (nonerosive), myositis 
Anemia, 
44x risk of Non-Hodgkin's Lymphoma 
Vaginal dryness 
Vasculitis 
Raynaud's phenomenon (poor circulation 
in extremities) 
peripheral neuropathy, cranial nerve 
palsies 
- ----
Arthritis *(most common symptom) 
Anemia 
"butterfly rash" (erythema to bridge of 
nose and malar areas), rash in sun- 
exposed areas 
Raynaud's phenomena 
Proteinuria, nephropathy 
Neuropsychiatric manifestations 
Ptosis, diplopia, visual defects, 
papilledema, nysragmus, *cotton-wool 
spots in retina (most common lesion), 
corneal/ c0n.j i~ncti val involvement, 
uveitis/scleritis; damage from 
antimalarials ~ ~ s e d  for treatment 
Pericarditis, myocarditis 
Pleural disease 
Loss of appetite 
Does NOT affect fertility 
2. xerostomia and 
abnormal labial 
salivary gland biopsy 
3. (+) RF, (+) ANA, or 
(+) Rs (SS-A) or La 
(SS-B) antibodies 
Diagnosis of secondary 
SS requires the same 
criteria as listed above 
+ diagnosis of RA, 
SLE, Scleroderma, or 
Polymyositis 
Need 4 of 11 criteria to 
diagnose: 
1. Malar rash 
2. Discoid rash: 
erythernatous raised 
scaley rash 
3. Photosensitivity 
4. Oral ulcers 
5. Arthritis 
6. Serositis (pleuritis or 
pericarditis) 
7. Renal disorder 
8. Neurologic disorder 
9. Hematologic disorder 
10. Immunologic 
disorder 
1 1. Antinuclear 
antibody (ANA) 
Treat eye conditions as 
necessary 
-- 
Exercise 
Physical therapy 
NSAIDs 
Antimalarials 
Glucocorticoids 
Orthopedic surgery 
Treat eye conditions as 
necessary 
- ? - -  
Goals: 
1. Relieve pain, swelling, 
fatigue 
2. Preserve1 improve 
Juvenile 
Rheumatoid 
Arthritis 
(JRA) 
Types: 
1. Pauciarticul 
ar- 1-4 
joints 
involved 
2. Polyarticula 
r- 2 5 joints 
involved 
3. Systemic- 
> I  joint 
- 
invovled, 
preceded by 
2 weeks of 
daily 
spiking 
fever 
- 
Rheumatoid 
I 
group of arthritides 
of unknown etiology 
characterized by 
chronic 
inflammation of 
joints 
Chronic 
< 16 years old 
Females > Males 
(2: 1) 
Associated with 
HLA-A2, -DR5, - 
w6, -w8, -w52 
Genetic 
Upper respiratory 
infections and 
trauma may 
precipitate Onset 
Most frequent 
inflammatory 
disorder 
characterized by 
, 
autoimmune 
rheumatologic 
disease 
infections, sunlight, surgery, medications 
chronic nongranulomatous bilateral 
anterior uveitis 
ciltaracts 
band keratopathy 
(Paucial-ticular .rRA has n higher incidence 
of ocular involvement than polyarticular 
and systemic .TRA) 
Fever 
Growth retardation 
Rash 
Pericarditis 
Anemia 
Anorexia 
Myopathy 
Hepatosplenomegaly 
Lymphadenopathy 
Serosal inflammation 
Polyarticular, symmetric PIP and MCP 
Arthritis 
double stranded) 
2. anti-Sm antibodies 
(Sm= small nuclear 
ribonucleoprotein) 
3. Antiphospholipid 
antibodies 
4. Anticardiolipin 
antibodies 
5. Lupus anticoagulants 
DDx from discoid SLE 
which has discoid rash, 
but no systemic 
involvement, and (-) 
ANA 
CBC 
(-1 RF 
(+) ANA in 50% of 
cases, but 90% in cases 
with uveitis 
(-1 HLA-B27 
Radiography 
(+)RF 
(metacarpophalangeal) joints affected - 
bilateral finger deformities 
, Small joints affected first 
Elevated ESR 
Mild anemia ("almost 
universal in RA) 
' 
inflammatory synovitis 
(must be present to 
diagnose RA): 
synovial fluid 
leukocytes 
Radiography 
Diagnosis of strep 
throat with culture is 
the most accurate 
Elevated ESR 
Elevated C-Reactive 
protein 
Streptozyme test 
A S 0  (antibody) titer 
increase 
joint strength/ function 
3. Prevent 
deformitiesldisability 
4. Treat systemic 
complications 
Monitor disease 
response with ESR 
Physical therapy 
NSALDs 
Aspirin 
Corticosteroids 
Antimalaria 
medications 
Gold salts 
Immunosuppressants 
Orthopedic and 
surgical intervention 
Treat eye conditions as 
necessary 
Prevent by treating 
streptococci infection 
Treat infection 
(penicillin, amoxicillin, 
erythromycin) 
Suppress inflammation 
(NSAIDs, ASA) 
Treat cardiac illness 
(Steroids) 
inflammatory 
synovitis of 
peripheral joints 
Unknown etiology 
lymphoma 
Acute migratory polyarthritis* 
Cardiac symptoms: pericarditis, 
myocarditis, endocarditis 
Rheumatic heart disease occurs 10-20 
years after original attack (*major cause 
of valvular disease worldwide) 
Jones Criteria: 
1. Evidence of preceding infection 
2.2 major manifestations OR 1 major 
manifestation + 2 minor manifestations 
Maior Manifestations: polyarthritis, 
carditis, chorea, erythema marginaturn, 
subcutaneous nodules 
Minor manifestations: fever, arthralgias, 
increased ESR, Prolonged P-R interval 
Females> Males 
(2: 1) 
20-50 years old 
10-15% have 
Sjogren's 
Syndrome 
Genetic 
Infection and T- 
cell abnormalities 
increase risk 
Morning stiffness (>1 hour) followed by 
swelling, warmth, tenderness, decreased 
motion 
Pregnancy relives symptoms through 
immunosuppression 
Remissions and exacerbations 
Rheumatoid nodules 
Eyes: kel-atocon.junctivitis, corneal 
ulcers, episcleritis, uveitis, scleritis, 
Pulmonary: pleurisy with effusions3 
dyspnea 
Anemia, Leukopenia 
increased incidence of non-Hodgkin's 
5-15 years old 
genetic 
Acute 
Rheumatic 
Fever 
Inflammatory 
disease following 
group A streptococci 
infection (throat 
involved) 
Genetic 
predisposition 
Idiopathic 
Inflammatory 
Myopathy 
Types: 
1. Polymyositi 
(PM) 
2. Dermato- 
myositis 
(DM) 
3. Inclusion 
Body 
Myositis 
(IBM) 
Scleroderma 
(Systemic 
Sclerosis) 
I 
Nonsuppurative 
inflammation of 
skeletal muscles 
Immune-mediated 
Genetic 
Suspect viral 
cofactor 
gradual onset of symptoms over 3-6 
months 
symmetrical proximal muscle weakness 
Myopathic changes on EMG 
(electromyelogram) 
Aspiration pneumonia, interstitial lung 
disease 
Malignancy (>25%) 
Arthritis 
Rash present 1-2 years before muscles 
weakness (*pathognomonic of DM; 
absent in IBM and PM): 
1. Heliotrope rash- violet discoloration 
and swelling of upper eyelids 
May be associated 
with malignancies 
PM: 
adults 45-60 years 
old 
Females>Males 
(2: 1) 
DM: 
children 10-15 
years old 
Females > Males 
(2: 1) 
African American 
> Caucasian (5: 1) 
IBM: 
Elevated creatine 
kinase and other serum 
muscle enzymes 
(i.e.lactate 
dehydrogenase, 
alanine 
aminotransferase) 
(+) Myositis-specific 
autoantibodies (MSA) 
ESR 
Leukocytosis 
(+) RF (>50%) 
(+) ANA (>50%) 
MRI 
Connective tissue 
disease 
characterized by 
fibrosis of the skin 
and multiple internal 
organs 
Small vessel 
obliterative disease 
(NON- 
inflammatory) 
Genetic 
Environmental 
agents (toxins, virus) 
Goals: increase muscle 
strength and function 
Oral Corticosteroids 
(Prednisone is drug of 
choice) 
Immunosuppressive 
agents 
Physical rest 
Physical therapy 
Exercise 
Muscle biopsy 
Abnormal EMG (90%) 
Increased antibodies to 
CMV 
(+) ANA in >95% 
ESR is variable 
(+) Anitcentromere 
antibodies in 
Limited 
Scleroderma 
Glucocorticoids 
Immunosuppressive 
agents 
Cytotoxic drugs 
Calcium channel 
blocking agents 
Avoid non-selective 
Beta blockers 
*none have been very 
effective 
-
Males>Females 
(2: 1) 
>50 years old 
2. Erythematous papules over MCP, PIP 
joints, and elbows 
3. Rough erythematous skin with 
hypertrophy of palms1 fingers 
4. Dilated capillary loops at fingernail 
base 
5. Flat red rash on upper trunk and neck 
Peak age: 35-65 I Arthritis, myopathy 
years old 
Females>Males 
(3: 1) 
Genetic 
Coal miners (silica 
dust exposure) 
Raynaud's phenomenon: 
Skin thickening and fibrosis, 
telangiectasias; subcutaneous 
calcifications 
Pulmonary hypertension, interstitial 
lung disease (leading cause of death) 
Classification: 
Diffuse: Proximal skin involvement, (+) 
ANA 
Limited (CREST variant): Subcutaneous 
Calcinosis, Raynaud's Phenomenon, 
Esophageal motility dysfunction, 
Sclerodactyly, Telangiectasia 
Anky losing 
Spondylitis 
(AS) 
Fibrornyalgia 
Reactive 
Arthritis 
(Reiter's 
Syndrome) 
Etiology 
Chronic 
inflammatory 
disease of the 
spine and 
sacroiliac joint 
with fusion of 
some or all 
spinal joints 
Common NON- 
inflammatory, NON- 
progressive 
condition (not 
attributed to other 
causes) 
Acute sterile 
synovitis 
associated with 
a localized 
infection 
elsewhere in 
body 
Epidemiology1 Stats 
Puberty to 35 years old 
Genetic 
Females>Males 
(9: 1) 
30-50 years old 
Stress, mood 
disorders 
Frequently 
coexists with SLE 
and RA 
Males>Females (5: 1) 
Native Americans/ 
Eskimos 
Genetic (HLA-B27) 
Most common cause of 
oligoarthropathy (2-4 
joints affected) in young 
males 
MalesBFemales (9: 1) 
Genetic (HLA-B27) 
Caucasian> African 
Diffuse chronic muscle pain 
Stiffness and aching 
Generalized headaches 
Sleep disturbance 
Fatigue 
Increased incidence of sicca symptoms 
onegative Spondgloarthropaties 
Signs/Sy mptorns 
Lower back pain >3 months 
(improves with exercise but not 
with rest) 
exacerbations and remissions 
Sacroiliitis of spinal cord and 
sacroiliac joint 
Restricted movement of lumbar 
spine and chest expansion 
Weight loss 
Low-grade fever 
Fatigue 
Nongri~nulomatc.,usmtus veitis with 
keratic precipitates (usually 
unilateral)- most liequently 
identified systemic disease 
associated with recuirent uveitis 
Crohn'sl ulcerative colitis 
Triad: 
1. Arthritis 
2. Cc)njunctivitis 
3. Urethritis 
Men (usually venereal 
infection): urethritis, prostatitis, 
epididymitis 
Diagnostic Test/s 
Radiography- Sacroilitis 
Generally normal lab 
findings 
Rule out: metabolic 
disorders, electrolyte 
disturbances, liver 
disease, connective 
tissue disease, primary 
myopathy 
MRI 
(+)=A-B27 in 90% 
(-) ANA 
Elevated ESR 
(-1 RF 
Education 
Cognitive-behavioral 
therapy 
Antidepressants 
Improve quality of 
sleep: low dose muscle 
relaxants + exercise 
CBC: Mild anemia, 
leukocytosis, 
thrombocytosis 
Elevated ESR 
Elevated C-Reactive 
Protein 
(+) HLA-B27 
Treatment 
Goals: 
1. Relieve pain 
2. Decrease inflammation 
3. Maintain mobility/ function 
Postural support 
Exercise* (only treatment 
shown to limit progression 
of spinal stiffness) 
NSAIDs- Indomethacin 
(drug of choice) 
Local injection of 
corticosteroids 
Orthopedic surgical 
intervention 
Treat eye conditions as 
necessary 
, 
NO curative treatment, 
only management therapy 
Chlamydia: Azithromycin 
Long term antibiotics 
NSADs 
Corticosteroids 
Physical therapy 
Psoriatic 
Arthritis 
(PsA) 
Infections: 
bacterial (i.e. 
Shigella, 
Salmone1la)or 
venereal 
(Chlamydia) 
No known 
infectious 
triggers 
American 
HIV increases risk >3x 
30-55 years old 
Genetic (HLA-B27) 
Women (usually dysentery): 
dysuria, vaginitis, cervicitis 
Anterior uveitis (20%:) 
Inflammatory lesions on ileum 
Psoriatic skin: itching, scaling 
and flaking of the skin, 
erythematous lesions 
Psoriatic nail disease: 
discoloration, cracking and 
ridging 
Asymmetric inflammatory 
oliogarthropathy 
Sacroiliitis 
Ilnilatcral recur-rent uveitis 
Nongl.anulo~natous uveitis 
Episcleritis 
(-1 RF 
(-) ANA 
MRI 
Ultrasound 
CBC: anemia 
Elevated ESR 
(-)RF 
(+) HLA-B27 
inflammatory synovitis 
Radiograph1 CT Scan 
Immunosuppressive agents 
(i.e. Sulfasalazine) 
questionable 
Treat eye conditions as 
necessary 
Psoriasis: white 
petrolatum, Anthralin 
ointrnentkream, topical 
corticosteroid cream 
NSAIDs 
Antimalarials 
Intra-articular 
glucocorticosteroid 
injections 
Immunosuppressive agents 
Exercise 
Physical therapy 
Surgical joint 
reconstruction 
Treat eye conditions as 
necessary 
Systemic Vasculitis 
Idiopathic necrosis and inflammation of blood vessels walls 
(+) "c" (cytoplasmic) or "p" (perinuclear) Antineutrophil cytoplasmic antibodies (ANCAs) 
Treatment 
Prednisone (50% 
remission if treated 
within 3 months) 
Methotrexate or other 
cytotoxic drugs 
Platelet inhibitors and 
calcium channel 
blockers 
Diagnostic Testls 
ESR elevated 
Angiography 
Chest MRI 
Neck ultrasonography 
Takayasu's 
Arteritis 
Etiology 
p  
Granulomatous 
disease of the 
aortic arch 
Large vessel 
claudication 
Asian 
Female> Males 
, (9: 1) 
20-30 years old 
Arteries affected: ulnar, radial, brachial, 
axillary, carotid 
Fever 
Aortic lesions 
Claudication 
Weak or absent pulse 
Carotid bruit 
Hypertension 
Giant Cell 
Arteritis 
(Temporal 
Arteritis) 
Poly myalgia 
Inflammation of 
medium and 
large arteries 
decreases blood 
flow and causes 
ischemia 
Form of Giant 
Most common 
form of vasculitis 
in adults 
Females>Males 
(2: 1) 
>50 years old 
Northern European 
ancestry 
50% have 
Polymyalgia 
Rheumatica 
Genetic 
>50 years old 
Rheumatica 
(PMR) 
Poly arteritis 
Nodosa (PAN) 
Females>Males 
(2: 1) 
3x more common 
than GCA 
15-25% of patient 
with PMR have 
concurrent GCA 
MaleoFemales 
(2: 1) 
40-60 years old 
Cell Arteritis 
May be 
manifestation of 
many other 
processes (RA, 
Cancer, GCA) 
Acute 
inflammation 
and necrosis of 
CNS: light-headedness due to vertebral 
artery stenosis, ischemic vision 
problen~s, stroke 
arthritis 
Affects medium-large arteries of 
headheck (rarely involved arteries 
below the aortic arch) 
Myalgias. Arthralgias 
Tenderness of scalp over temporal artery 
Enlarged superficial branches of 
temporal artery 
Headaches 
Amaurosis Fugax that may occur with 
heat or exercise (may precede partial or 
complete blindess) 
Anterior ischemic c.)ptic neuropathy 
(AION- most common ocular finding in 
GCA) 
Posterior ischemic optic neuropathy 
Central retinal artery occlusion 
Ocular rnolor nerve palsies 
Anterior segment ischemia 
Posterior segment ischemia+ 
neovascular glaucoma 
Cerebral ischemia with visual pathway 
infarction 
Typical onset is abrupt 
May cause visi~al oss from ischemia 
Pain and stiffness in pelvic and shoulder 
girdle 
Mild synovitis 
Fever 
Myalgias, arthralgias, arthritis 
Skin rash or nodules 
Renal failure (*most common cause of 
Elevated ESR (still consider 
GCA even if normal ESR) 
Elevated C-reactive protein 
CBC: Anemia 
Elevated Alpha2 globulin 
and fibrinogen 
• (-1R.F 
(-)ANA 
(+)Temporal artery biopsy 
* (gold standard); (-) 
biopsy does NOT rule out 
GCA 3 perform Znd biopsy 
if high suspicion 
Color Doppler ultrasound - 
useful in differentiating 
GCA from Polymyalgia 
Rheumatica 
Elevated ESR 
Large vessel 
reconstructive surgery 
With Vision Loss: 
1. Immediate ESR and 
C w  
2. IV methylprednisolone 
3. Temporal artery 
biopsy 
4. Oral prednisone 
1 glday) 
' without Loss: 
1. Immediate ESR and 
CRP 
2. Oral prednisone 
Temporal artery 
biopsy 
Monitor ESR 
If moderate-high risk 
of disease, start 
treatment BEFORE 
biopsy to prevent risk 
of blindness 
CBC: Anemia 
Color Doppler ultrasound to 
differentiate from GCA 
Elevated ESR 
CBC 
Biopsy of small vessels in 
Usually self-limited in 
1-3 years 
Dramatic response to 
steroids 
Oral prednisone 
Treat underlying 
primary disease 
Prednisone 
.- . 
Low dose 
Immunosuppressive 
agents 
death can occur in 
weeks or months if not 
treated 
Cytotoxic agents 
required to prevent 
death 
Alkylating agent: 
Cyclophosphamide is 
drug of choice 
Corticosteroids 
Steroids 
Colchichine may help 
skin symptoms 
Cyclosporine for ocular 
disease 
small and 
medium-sized 
arteries 
Affects multiple 
systems 
I 
Methamphetamine 
use may be a 
trigger 
death) 
Hypertension 
Vasculitic neuropathy 
Myocardial infarction 
Anemia, leukocytosis, eosinophilia, 
thrombocytosis 
Hematuria 
Formation of 
necrotizing 
granulomas in 
the vicinity of 
involved organ 
Visceral angiography 
70-80% develop pulmonary andlor renal 
disease 
Polyarthralgias, polyarthritis 
Anemia, thrombocytosis 
Eye: scleritis, episcleritis, uveitis, 
proptosis related to orbital granulo~nas, 
dacryocystitis, optic nerve compressioin, 
disseminated ischemic retinitis 
Triad: 
1. Oral ulcerations 
2. Painful genital ulcers 
3. Uveitis 
Pathergy phenomenon*: hyperreactivity 
of the skin to a needle prick 
Arthritis (seronegative, chronic, 
nondestructive) 
Synovitis 
Meningoenchephalitis 
Larger artery aneurysms 
Intestinal ulcers 
Thrombophlebitis 
Eye: Conjunc~ivitis, scleritis. episcleritis, 
kerntitis. retinal vasculitis, optic neuritis, 
hypopyon uveitis. cataracts, 
CRVO/BRVO, C:N 3 , 4 , 5  palsies 
40-50 years old CBC 
Elevated ESR 
Elevated C-reactive protein 
(+) RF 
(+)lung biopsy 
Chest radiography 
(+) HLA-B27 
Elevated ESR 
Elevated C-reactive protein 
Brain CT scan and 
angiography for aneurysms 
Behcet's 
Disease 
affected 
inflamed vessels 
Involves small 
vessels (usually 
of kidney and 
lungs) 
Multisystem 
disorder which 
mimics many 
others 
Vasculitis of 
small and large 
Greece, Turkey, 
Middle East, 
Japan 
MalesFemales 
(2: 1) 
15-40 years old 
vessels 
Triggered by I 
Herpes Simlex 
RNA and DNA, 
strep antigens 
I 
1 Skin and Hair 
Basic Background 
o The skin is an organ because it is made up of several kinds of tissues that are structurally arranged to function together 
o Skin (AKA intugmentary system) protects against external injury, heat regulator, perception organ 
Three Main Layers of the Skin 
Papule I < 0.5 cm in diameter 
Nodule 1 >0.5 cm in diameter 
EPIDERMIS 
DERMIS 
HYPODERMIS 
Lesion Name 
Macule 
I Patch I > 1 cm in diameter 
+superficial protective layer of the skin made of stratified squamous epithelium. 
+The epidermis is five layers thick in the soles and palms but is four layers thick everywhere else in the body. 
+Epidermis contains ) keratinocyte+forms keratin, problem in psoriasis)(melanocyte~produces pigment, melanoma) 
+ deeper thicker layer then the epidermis 
+Dermis contains+fibroblast, collagen, elastin, reticulin, mast cells, macrophages, lymphocytes, sweat glands, oil secreting glands, 
 
+is not actually part of the skin but binds the dermis to underlying tissues 
+made of loose connective tissue, adipose cells, blood vessels 
Size of lesion 
< 1 cm in diameter 
1 Plaque I > 1 cm in diamter 
1 Varies in size 
Vesicle 
Pustule 
Bullae [blister) 
Ulcer I Varies in size 
Scar I Varies in size 
<0.5 cm in diamter 
~ 0 . 5  cm in diameter 
>1.0 cm in diamter 
Primary Morphological Lesions 
Characteristics 
May be pigmented or hypo pigmented 
Flat lesion 
Raised lesion 
Flat lesion 
Slightly raised 
Contains clear fluid 1 
Contains yellow fluid 
Elevated circumscribed fluid filled lesion 
Special form of papule or plaque that is blanchable and transient created by edema in the dermis ( like in 
uticaria) 
Disruption of the skin that extends into the dermis or d e e p  
Replacement fibrosis of dermis and subcutaneous tissue 
Hair Growth 
Hair grows in a cycles over three stages : 
Phase one: is the growth stage known as Anagenphase 
Phase two: is the degenerative phase known as the Catagen phase 
Pl~ase three: is the resting phase also known as the Telogen phase 
3 eyebrow, eyelash , and axillary hairs have a shorter anagen phase in relation to the telogen phase 
Disease I Characteristics 
ACNE 
ROSACEA 
3 Major defining traits 
1 )  increased androgens (male 
predominately) 
2) increased sebum production due to 
hormones 
3) increased blockage of pores 
(white/blackheads) 
+Hygiene and diet have little overall 
effect upon the etiology of the disorder 
Nodulocvstic acne: nodules and cysts 
3 Capillary vasodilation, papules,and 
pustules (looks like acne without the 
whiteheads) 
3 intermittent then persistent erythema, 
telangiectasias 
+ symmetrical distribution on the 
forhead, cheeks, nose and chin 
Ocular complications >50%, most 
common inflammatory conjunctivitis 
Others= ( blepharitis, corneal 
neovascularization, keratitis, episcleritis, 
iritis) 
3 rhinophyma (overgrowth of 
sebaceous glands of the nose & 
connective tissue) 
Common Dermatoses 
Epidemiology 
- infection with Propionibacterium 
acnes 
- Lower incidence in AsianIAfrican- 
Americans 
+ adolescents/young adults, begins 
around puberty (worse in males) 
3 often exacerbated by 
menstruation/hormonal factors, 
steroids, greasy cosmetics, ointments, 
and systemic meds 
(lithium,androgens,iodides) 
- diagnosis by type of lesion 
+ women > men, 
+predisposed (Celtic, northern 
european, southern italians), 
unknown etiology 
+ begins at age 30-50 
3rhinophyma is more common in 
men 
+ Exacerbated by heat, cold, wind, 
stress, alcohol, caffeine, drinking hot 
liquids, and spices 
+ some association with H.Pylori 
Diagnostic tests1 
Lab tests 
Diagnosis based 
on clinical 
presentation 
Differential 
diagnoses: 
1) staph 
folliculitis, 
2) rosacea, 
3) 
pseudofolliculitis 
barbae 
+ acne, lupus 
(more 
continuous red 
rash without 
papules like 
rosacea) 
Treatment 
-open pores, kill bacteria (topical and 
lor oral antibiotics) 
+ tetracyclinelerythromycin/clindamyci 
n (Cleocin) and benzoyl 
peroxidelretinoic acid (RetinA), 
+Ortho Tri-Cyclen (OCP) helps 
decrease acne in women (a birth control 
pill) 
Nodulocystic acne: needs accutane 
can be significant scarring with this 
type 
3 avoid steroids i t  exacerbates the acne 
Topical Antibiotics: metronidazole 0.75 
% gel, clindamycin or erythromycin 
applied QD 
Systemic/ Orals: Tetracycline or 
erythromycin 
+ Laser for telangiectasias 
3 treatment of H.pylori in affected 
individuals 
3 Avoid exacerbating factors. 
I heat exposure. 
Miliaria 
Disease 
Atopic 
Dermatitis 
3 aka "heat rash" 
Contact 
Dermatitis 
3 occurs in those predisposed 
individual during times of exertion or 
Seborrheic 
Dermatitis 
Psoriasis 
(inflammatory 
process) 
Characteristics 
3 Symptomslsigns: rash, pruritis*, 
excoriations, other allergy symptoms, 
xerosis (dry skin) 
3 more prone to strep and staph infection 
Ocular+swoolen lids, conjunctival 
chemosis, punctuate epithelial erosions 
Irritant and allergic types 
3 signs/symptoms limited to sight of 
contact 
redness, non puritic scales, involves 
sebaceous glands (scalp, nose, eyebrows, 
eyelashes, ears, groin, axilla), 
+ one of the possible causes of "cradle 
cap" in infants 
+Thick, scaly, plaqueslpatches, extensor 
surface elbowsknees, nails often 
involved 
3 Macules, papules, plaques, crusts 
3 face usually spared, 
+ often self limiting 
+vasoactive substances released 
(histamines), 
+aka eczemdallergic dermatitis 
Dermatitis (J31~czema) 
Epidemiology 
3TgE mediated hypersensitivity reaction, 
3 common in finfants and at puberty 
3 increased incidence in 
immunosuppresed patients 
+ believed may be caused by infection 
Diagnostic1 Lab 
tests 
+ Cutaneous inflammation from 
interaction between external agents and 
the skin 
+Common allergens in contact 
dermatitis: nickel, latex, rubber (also 
poison ivytoak, chemicals) 
with ~ i t ~ r o s ~ o E u m  ovale (fungus) 
+ genetic 30% have family history 
+ HLA-B27 associated in pustular 
psoriasis, Guttate psoriasis follows strep 
throat infection 
Patch test to 
determine 
specific allergen 
Treatment 
+ avoidance of allergen 
+ topicals, oral (antihistamine, 
steroids) 
+ Nonsedating antihistamines: 
allegrdclaritin(otc)/zyrtec/clarinex 
Antihistamine side effects: dry 
moutWeyes, urinary retention, 
drowsiness, heart beat problems 
similar to atopic dermatitis 
Avoidance of inciting agent 
Topicals ( steroids) 
Antihistamines 
Steroids (systemic) in serious 
cases 
Drying agents (Burow's solution) 
3 antifungal (ketoconazole 
common, selsun blue), steroids 
help inflammation, sulfur agents 
+ steroids, immunosuppressants, 
use systemic (orallinjectable) only 
when > 20% of body affected, 
otherwise use topical agents 
(primarily steroids), sun exposure 
heI~s 
Bullous Diseases 
Pemphigus Vulgaris 
Bullous Pemphigoid 
Dermatitis 
Herpetiformis 
NOTE: PemphiguS V 
S= Superficial D= 
7un14ne Ali~trrirlf clisc~ases cllc~rclcteir-zed 1?1: ve.ricl~~,s u~ td  bullnr~ure the nlost di.stitzcrivefeaitire 
Characteristics I Epidemiology ( Diagnostic1 Lab 
+ autoimmune, type I1 
hypersensitivity reaction, lose 
intercellular attachments in 
epidermis/mucosal epithelium, 
bullae on skin 
+may present with erosions and 
secondary bacterial infections 
+ lesions are most common on 
mouth (90%), scalp, face, chest, 
axilla, groin, and umbilicus 
330-60  years of age often Jewish or 
Mediterranean 
3 +ve Asboe- Hanson sign (pressing on 
bullae causes extravasation of fluid laterally 
the fluid goes into the skin and makes the 
bullea expand) 
+ Nikolsky sign: pressure on skin induces 
lesion 
3 Associated with thymoma, myasthenia 
gravis, malignancy, and use of penicillin D. 
tests 
3 
immunofluorescence: 
shows IgG and C3 
deposition intra- 
epidermal1 y 
eruption with pruritic, tense, 
subepidermal bullae 
+Type I1 hypersensitivity 
reaction, +IgG antibasement 
membrane antibodies +bullae, 
autoimmune, No Nikolsky sign, 
no scarring for the most part 
+chronic autoimmune bullous 
3 associated with malignancy in some 
patients 
shows deposition of 
IgG and C3 at 
basement membrane 
+ anti- basement 
membrane antibody 
(Ig G) 
This is potentially fatal (5-10 %). 
3 older patients (60-80 years old) 3 Immonofluoresces 
elbows1 knees, sacrum, and scalp I 
;ark vs Bullous PemphigoiD 
+ IgA and IgG antibodies to 
gluten cross-react with reticulin, 
+very pruritic, 
bilateral/symmetric rash, vesicles 
look like herpes (hence the name) 
+ often on extensor surfaces of 
eeper at the junction 
320-50  years, see often with celiac disease 
(male> female =2: 1) 
3 90% have HLA B8, DR3 
3 90% associated with gluten sensitive 
enteropathy 
3 30% have thyroid disease 
Treatment 
+ Oral steroids with 
taper, 
+Steroid sparing agents 
( methotrexate, gold, 
azathioprine) 
jplasmapheresis for 
very high antibody levels 
+ Healing in 90% 
without scarring 
3 prednisone +/- steroid 
sparing agents 
3 may respond to 
gluten- free diet 
Disease 
Ataxia- 
Telan- 
giectasia 
(Louis - Bar 
Syndrome) 
Sturge- 
Weber 
Syndrome 
Neurofibro- 
matosis ( von 
Recklinghau 
sen's 
Disease) 
Tuberous 
Sclerosis 
(Bourne- 
ville's 
Disease) 
3 Progressive cerebellar ataxia ( first symptom) 
+ Skin Involvement: Telangiectasia of the skin 
(esp face, ears, and neck) 
Visual symptoms: Telangiectasia of bulbar 
conjunctiva, and ocular motility problems 
+ Vascular malformation of dermal capillaries 
that follow a dermatomal distribution 
+ red /blue macule present at birth 
Ocular involvement: possible choroidal 
hemangioma, ipsilateral intracranial 
hemangioma, ipsilateral glaucoma, Iris 
heterochromia. 
+ May have mental retardation, epilepsy, 
hemiplegia and cerebral calcification 
+ An autosomal dominant disorder of the 
neuroectodermal system affecting primarily 
neural crest derived tissue 
+ Skin involvement : 
1) neurofibromas (tumor of peripheral nerves 
due to proliferation of Schwann cell and the 
fibroblasts beneath the epidermis). Plexiform 
nuerofibromas= "bag of worms". Fibroma 
Molluscum= skin tumors 
2) Cafe au lait spots (hyperpigmentation spot, 
light to dark brown, 1 to many cm in size, seen 
Skin Lesions in the Phakomatosc 
ii 10 % of general pop. 
+ Triad of seizures, mental retardation. and 
Characteristics 
adenoma sebaceurn (angiofibromas that' appear 
as a red-brown popular malar rash) 
+ Other skin involvement: Shagreen patch ( 
Epidemiology 
Genetic: autosomal 
I- 
raised plaque over lower back and buttocks), 
"ash leaf' hypopigmented skin macules 
recessive mapped to 
chromosome 1 lq 
+ ataxia present in late 
childhood 
+ high incidence of 
malingnancies 
+ Congenital facial 
hemagioma 
+ No known 
hereditary component 
3 Autosomal dominant 
3 two types : NF11 = 
von Recklinghausen's 
3 incidence = 1: 3000 
3 50% are due to a 
mutation of NF1 gene 
type 2 = bilateral 
Acoustic 
Neurofibromatosis 
3 incidence 1: 33 000, 
mutation in NF-2 gene 
+ Autosomal dominant 
inheritance 
+ 75% mortality prior 
to age 20 years 
Diagnostic1 Lab tests 
3 Serum immunoglobulin levels ( Ig E. 
and IgA) are decreased 
+ Decreased B and T screen 
+Genetic testing for mutations in ATM 
gene 
+ Abnormal glucose tolerance test 
+ X-ray showing abnormal thymus in 
childhood 
+Head and orbital CT scan to look for 
intracranial involvement 
Diagnosis of NF 1 >= 2 of : 
1) >=6 caf6 au lait spots 15 mm or larger 
in adults , 5  mm or larger in children 
2)>= 2 neurofibromas of any type or one 
plexiform neurofibroma 
3) >= 2 Lisch nodules (hamartomas of the 
iris) 
4) Axillary or inguinal freckling 
5 )  Optic nerve or tract glioma 
6) distninctive bony lesion (sphenoid 
dysplasia) 
7) a first degree relative with NF- 1 
Treatment 
3 Medical 
consultation. 
Treatment is 
directed at specific 
associated problems 
3 Treatment of 
glaucoma 
+ Possible laser for 
skin 
3 Neurology 
consult if 
intracranial lesion 
present 
+Surgical removal 
of tumors 
3 Radiation for 
Optic nerve gliomas 
3 genetic 
counseling 
+ Medical and 
neurology 
consultation 
Disease 
Systemic 
Lupus 
Erythema- 
tosus 
Sarcoidosis 
(Systemic 
Sclerosis) 
- 
Characteristics 
Autoantibodies cause multi organ 
inflammation 
3 get peripheral polyarthritis 
Skin involvement: 
+ Malar rash - " classic butterfly rash", spares 
nasolabial folds, no scarring 
+ Discoid rash- may scar 
3 Increased photosensitivity- may develop rash 
in reaction to sunlight 
+ Oral and nasal ulcers, usually painless 
+ Alo~ecia. uticaria. and bullae 
+Nan- infectious granulomatous multi system 
disease of unknown cause with lung 
involvement in 90% 
ir Skin involvement: non caseating granulomas , 
skin papules, erythema nodosum 
+ Also has cardiac, ocular, and musculo- 
skeletal involvement (see immunologic systems) 
3 Vasculopathy leading to atrophy and fibrosis 
of tissues 
+ Two types: 
1) Generalized: in which there is involvement of 
internal organs CREST (Calcinosis, Raynaud's 
phenomenon, Esophageal dysmotility 
2) Localized : scleroderma is limited to skin 
only. Morphea- hard oval patches on skin. 
Linear- line of thickening of skin 
3 Mask like faces, beak nose, 
hypolhyperpigmentation. telangectasias 
Lesions in Systemic diseases 
Epidemiology 
+ Common association with HLA 
B8, DR 3 
+ Proposed etiology includes, 
hormonal, infectious, drug induced 
and genetic. 
+ F:M 10:l 
3 age of onset 13-40 ( 
reproductive years) 
+ more common in African 
Americans and Asians 
+ typically affects young and middle 
aged African American women, but 
can affect other races 
+ suggested that it is triggered by 
infection, allergy, and environmental 
exposures 
+ Stages I thru V 
+ 10% mortality 
+F:M= 3:l 
+ Peaks in 5th and 6' decades 
3 More common in Choctaw Native 
Americans 
+associated with environmental 
exposure ( silica, epoxy resins, toxic 
oil, polyvinyl chloride) 
+ Localized has best prognosis 
3 Serum Calcium = 
elevated 
+ ESR elevated 
+ RF positive 
3 ACE elevated 
+Abnormal chest X 
ray in 80% of pt ( hilar 
lymphadenopathy) 
+ PPD negative 
3 transbronchial 
biopsy of lymph nodes 
Diagnostic1 Lab tests 
+High ANA detected 
by immonuflureescence 
+ anti ds DNA 
anti -SM antibodies 
3 increased PTT 
+ 85 %of stage 1- 
spontaneously resolve 
+50% of stage 2 
spontaneously resolve 
3 steroids if persistent 
systemic involvement 
Treatment 
+Treat affected organs 
+ Use topical steroids 
for rash 
+ Anti malarials for 
dermatologic and MSK 
symptoms 
for granuloma 
ANA + in > 95% I 3 Patient education 
about precautionary 
measures (avoid cold 
weather) 
+ Methotrexate 
Conditions associated with drug eruptions1 hypersensitivity reactions 
See infectious diseases 
chapter 
Syphillis Primary syphilis 3 single red painless ulcer 
(chancre) at site of inoculation after 3 weeks of 
incubation 
Secondary syphilis+ Rashes appear 2-6 months 
after primary infection, macules and papules, 
flat top, scaling , non pruritic, sharply defined 
circular rash. 
+ mucous patches may be found in oral mucosa 
Refer to chapter on infectious diseases 
Treatment 
3 remove allergen 
+ anti itch agents 
+ depends on etiology, 
antibiotics if strep, 
+discontinuation of 
offending medication 
+ corticosteroids in 
severely ill 
Characteristics Epidemiology Diagnostic1 Lab 
VDRL+ negative in 
primary, positive in 
secondary syphilis 
+ FTA-ABS positive 
+ Darkfield examination 
+ve in secondary syphillis 
Urticaria 
Erythema 
Multi- 
forme 
3 also known as " Hives" 
+ transient, red, pruritic, well demarcated wheals 
3 each eruption lasts less then 24 hours, but can be 
chronic 
+ can result from physical contact with allergen 
+Type I11 immune complex triggered by certain 
antigens 
3 Classic bull's eye pattern of concentric light and 
, dark rings = target lesions, 
+pruritic/raised rash, macules/ papules with central 
vesicles that are bilateral and symmetric, fever, 
weakness, and malaise, + Nicholsky sign ( see 
pemphigus vulgaris) 
3 mucous membrane involvement 
+Minor and Major forms 
3 eye symptoms (may see corneal ulcers, keratitis 
anterior uvejtis), 
- 
Erythema 
Nodosum 
+Believed Type IV immune response +painful red, 
round, nodules asymmetrically arranged on lower legs, 
common to see prodrome (arthralgias, fever, malaise) 
3 lesions last for days and spontaneously resolve in 6 
weeks 
+ Acute or chronic inflammation of 
subcutaneous fat 
15-30 years old, females> males= 
3:l 
+50% of cases have etiology 
+ due to the release of histamine 
form mast cells in the dermis 
3 second most common drug 
reaction ( but can be due to other 
things) 
3- several different types 
~~~~~ + Can be reaction to (drugs= 
sulfonamides, NSADS,  penicillin), 
infection (herpes, mycoplasma) , 
50% idiopathic 
+, 20-40 years most common, 
3 33% have prodrome of upper 
respiratory infection (flu like 
symptoms) 
3 men > women 
tests 
diagnosis based on 
clinical 
presentation 
+ chest X-ray (to 
rule out chest 
infections and 
sarcoidosis) 
+ throat culture, 
+ focused on the 
etiology, treat the cause 
+ NSAIDs 
Disease I Characteristic 
(infection (strep A, TB, PPDt mantoux test 
histoplasmosis), IBD (inflammatory to rule out TB) 
bowel dz), sarcoidosis, lymphoma, 
leukemia, meds - birth control pills, 
Stevens- 
Johnson 
Syndrome 
(HSV-1) virus 1 
Verrucae 
(warts) 
Viral Infections 
Epidemiology I Diagnostic1 lab I Treatment 
3: thought to be severe form of erythema multiform 
+ sheet like epidermal detachment in 10 % of pt 
+ involves more mucous membrane involvement 
+ prominent face and trunck involvement, palms and 
soles may be spared 
+ Visual symptoms: often involves faceteyes, can scar 
conjunctiva or cornea, pseudomembranous 
conjunctivitis, symblepheron, lacrimal dysfunction 
+ hyperkeratotic elevated epithelial growths 
+ benign skin tumor 
3 located at trauma sites, fingers, hands, knees 
3 liquid nitrogen, cautery, 
cryotherapy, surgery, laser, 
immune modifiers 
+ salicylic acid, topical 
treitinain 
3 medication allergy a common 
cause 
+ occurs up to 1-3 weeks after drug 
exposure 
+ < 5 % mortality rate 
+lesion are circular red patches with a dark purple 
center 
+ HPV induced (hpv= human 
papilloma virus), self-limiting, 
+ 80 types are known to exist 
(plantar is most common) 
Treatment of skin lesions: 
3 rupture vesicle with sterile 
needle 
3 Drying agents 
+usually infantstchildren 
+mortality rate 30% due to fluid 
loss, and secondary infection 
+ < 5 % are due to viral infection or 
immunization 
+ 80 % of cases are drug related 
(often sulfa drugs) 
Toxic 
Epidermal 
Necrolysis 
(TEN) 
tests 
+ scrape " pare" 
lesions to 
differentiate a wart 
from a callus, or 
steroids, dry eye 
management 
+ Admit to burn 
units, mortality 20-30% 
3 debride frankly 
necrotic tissue 
+ based on 
clinical 
presentation 
3 Stevens-Johnson Syndrome when >lo% of skin 
involved 
+ diffuse erythema, necrosis and sheet like epidermal 
detachment in > 30% 
+aka scalded skin syndrome 
+ high fever 
+ tubular necrosis and acute renal failure can occur 
+ more common in children and papilloma 
teens 
+ Primary :children and young Herpcheck 
adults mainly affected imrnuno assay 
+ Secondary: Recurrent form seen 
in adults, more common then 
3 withdraw suspect 
drug 
+treat infection if 
present 
+ rehydration with IV 
fluids 
3 treat visual 
symptoms with topical 
+ Acyclovir ( topical ungt) 
in moderate cases 
3 Oral acyclovir in sever 
cases 
+Compresses with betadine 
or with saline 
+Analgesics for pain 
(NS AIDS) 
3 In pt over 50 years old 
with severe acute pain or 
ophthalmic involvement Oral 
Acyclovir (Zovirax! 600- 
800mg 5 x/ day for 7 -10 days 
initiated within 73- hours of 
outbreak 
Oral valcyclovir or 
famcyclovir for 7 days can 
be used in immonusupressed 
topical cantharidin 
Diagnosis base on 
clinical 
presentation 
Biopsy with 
primary form 
+ transmitted via contact with 
broken vesicles 
+sexually transmitted = HSV 2 
+ Occurs in approx 20% of 
patients that have had the primary 
infection 
+ more common in old age and 
immunosupressed 
+ thoracic (SO%), trigeminal (10- 
20%%), cervical (10-20%) 
3 Caused by DNA pox virys 
membranes 
+ Primary:usually asymptomatic, may have 
regional lymphadenopathy, and fever 
+ Primary: O(:r(ltrr i~ i~~o l~ , r~ner l r  u common, 
may lzave skin lesions adjacent to eye, unilateral 
follicular conjunctivitis, punctuate epithelial 
erosion, keratitis 
Secondary: seen in adults, prodrome of tingling, 
pruritus ,and pain in trigeminal ganglia. 
Recurrences triggered by fever, sunburn, trauma, 
emotional stress and URTI 
Secondary: O c ~ ~ l a r  involvement common, 
HSV keratitis (dendrites), corneal ulceration, 
I keratouveitis 
Herpes Zoster 
virus 
contagiosum 
Dermatomal infection caused by varicella zoster 
virus in a person who has already had the 
primary infection (chicken pox) 
+ unilateral dermatomal vesicle/bullealpustule 
formation occuriring 3-5 days after pain and 
paresthesia of that dermatome 
3 lesions may become ulcerated and last days 
to weeks 
+ patients have pain that is pre- herpetic, 
synchronous with rash andlor post herpetic 
+sever post herpetic neuralgia common in 
elderly 
+ discrete dome -shaped and umbilicated 
pearly white papules 
3 sites eyelids, beard, neck, axillae, trunk, 
perineum, buttocks 
+Visual symptoms: follicular conjunctivitis 
+ common in children and AIDS 
patient 
3 transmitted via direct contact, 
auto inoculation, and sexual 
(genital warts) 
+ Can attack nasociliary nerve leading to 
involvement of the tip of the nose = 
Hutchinscm's sign greater risk for ocular 
involvenlent (conjunctivitis, 
pseudodendrite,uveitis, keratitis) 
caution b/c of 
potential spread 
Molluscum 
(keratolytic agent) 
+liquid nitrogen cryotherapy 
+ curettage 
+ Benign skin tumor 
contagiosum 
Seborrheic I See above 
Benign 
Keratosis 
Keratocanthoma 
Disease 
Molluscum 
+ benign epithelial neoplasm of squamous 
epithelial cells 
+red, firm, dome shaped papular lesion with 
central keratin filled crater 
+develops rapidly over 6 weeks and reaches full 
size in less than 4 months 
+ occurs in pt > 50 years 
+ more common in skin types 
I- I11 ( see sunburn below) 
+ associated with human 
papilloma virus 
+ associated with UV radiation 
and chemical carcinogens ( tar, 
Characteristic 
See above 
all keratosis 
3 spontaneously regresses in 
less than 6 months 
+surgical excision 
] mineral oil) 
Papilloma ( skin [ 3 benign lobulated epithelial tumor ] + mainly in adults middle aged 1 Biopsy I 3 complete surgical 
Treatment Epidemiology 
3 may be Pigmented- 
+ small, soft, skin coloured peduncualted 
Diagnostic/ 
lab tests 
to elderly I + F > M  excision, cryotherapy, or carbon laser ablation I 
 
Disease I Characteristic 1 Epidemiology I Diagnostic/ I Treatment 
Cavernous 
Hemangioma 
I 
+Benign vascular proliferation of endothelial 
lining 
+ red1 blue nodules 
+ appears by age 9 months and increases in size 
over months then regresses 
blanches with direct pressure 
+ Visual symptoms if near visual axis occlusion 
amblyopia may develop, induced astigmatism, 
myopia, and / or strabismus 
+ deep proliferation of thick walled blood vessels, 
without endothelial proliferation 
+ soft, compressible, bluish, subcutaneous mass 
+ feels like "bag of worms" 
+ do not involute, they slowly enlarge over time 
Capillary 
Hemangioma 
(Strawberry 
Nevus) 
+ congenital usually occur in 
the first month of life 
+ 1-2 % of neonates 
+ 50% of lesions resolve by 5 
years of age 
+ develops in 2nd to forth 
decade 
lab tests 
[ + Routine follow up visits to 
monitor 
3 in t r a  lesional steroid 
injection, interferon alpha for 
rapidly growing lesions 
3 Can be excised if not gone 
locate mass if 
not visible 
Port- Wine Stain 
(Nevus Flammeus) 
Spider 
Hemangioma 
Pre- malignant 
+ frequently found in retrobulbar space 
+ Vascular malformation of dermal capillaries 
that follow a dermatomal distribution 
+ Rarely crosses midline 
+ red /blue macule present at birth 
+ most common at nape of neck 
+ in Strurge Weber lesion follows 1'' and 2"d 
division of trigeminal 
+bright central arteriole with slender branches 
extending outward 
+ faintly pulsatile, blanchable, red macule 
+ found on face forearms and hands 
Disease Characteristic Epidemiology 
+congenital 
3 associated with Sturge Weber 
syndrome 
+ seen in children and adults 
+ some association with 
hyperesterogenic states 
(pregnancy, oral contraceptives) 
Nevus 
Lentigo Maligna 
(Hutchingson's 
freckle) 
3 make-up 
+laser 
+ spontaneous resolution is 
common 
+ cauterization of the central 
vessel 
+laser 
3 "mole", darkly pigmented lesion that contains 
modified melanocytes 
+ may contain hair 
+ malignant transformation rare more likely in 
congenital / early onset 
+Precursor to melanoma 
3 dysplastic nevus, irregular pigmented margins 
3 classified according to 
location on skin, junctional 
(epidermis), compound 
(epidermis and dermis), or 
dermal (dermis) 
3 average number of moles per 
person 18-40 
+ mainly in adults middle aged 
to elderly 
3 5- fluorouracil cream 
applied for 2-3 weeks 
3 liquid nitrogen 
3 biopsy especially if 
unresponsive to treatment 
Actinic Keratosis 
(Solar Keratosis) 
3 Excisional 
biopsy if on 
scalp, soles, 
mucous 
membranes, or 
if irregular 
borders, 
puritic, or 
bleeding 
+ refer for 
biopsy 
3 Most common pre cancerous skin lesion 
3 Common, persistent, keratotic lesions with 
malignant potential 
3 25% transform into squamous cell carcinoma 
+ Squamous cell dysplasia 
3 dry scaly yellow brown round/oval lesions on 
sun damaged skin, 
+minimal elevation 2-5 rnm in diameter 
3 Usually no treatment is 
needed 
+Excision if suspicious due 
to increased risk of 
developing melanoma in 
congenitallearl y onset 
3 
+ biopsy 
3 UV radiation damage to 
keratinocytes 
3 common with increasing age. 
M> F 
+ skin phototypes I- I11 
+ melanin is protective 
3 biopsy 
-- 
lesions 
Malignant 
Disease I Characteristic I Epidemiology I Diagnostic1 I Treatment 
Basal Cell 
Carcinoma (BCC) 
Squamous cell 
Carcinoma (SCC) 
Malingnant 
Carcinoma 
3 Malignant proliferation of basal cells of the 
epidermis 
+due to UV exposure, > 80% on face 
3 three types 1) noduloulcerative - most 
common. 2) pigmented variant, 3) Sclerosing 
(morphoeic) 
+ Noduloulcerative: skin colored nodule with 
rolled pearly edges and dilated blood vessels over 
its lateral margins and central ulceration. 
3 Pigmented variant: may mimick malignant 
melanoma 
+Sclerosing variant: scaly plaque with fine 
telangiectasia at margins. Yellow colored, shiny 
papule with indistinct borders 
+ keratinizing epidermal cells 
+reddish raiskd scaly plaque with eventual 
ulceration 
+ more rapid enlargement than BCC 
+malignant neoplasm of pigment forming cells 
(melanocytes and nevus cells ) 
3 ~ s ~ m m e t r i c  pigmented with irregular borders, 
color varies 
3 many different sub types 
+Superficial spreading melanoma= 60-70% of all 
melanomas. Rapid increase in size, growth is 
lateral in the epidermis, ulcerate and bleed with 
growth, lower incidence of metastasis 
3 Nodular melanoma= 30% of all melanomas. 
Atypical melanocytes that initially grow vertically 
with tissue penetration, metastasis early via lymph 
nodes, rapidly fatal 
3 most common type of skin 
cancer 
+ 75% of all malignant tumors 
in pt > 40 years, higher 
incidence in elderly 
+M> F 
+ More common in skin 
phototypes I and 11, chronic 
cumulative sun exposure 
3- 95% cure rate if lesion is less 
than 2 cm in diameter 
+ metastasis uncommon 
(<O. 1 %) 
+ 3" most common ocular 
tumor 
3 mainly on sun exposed skin 
in the elderly 
+ M>F, skin phototypes I and I1 
+ 2-6% metastasize 
3 incidence 1: 100 
+ risk factors: several moles, 
fair skin, large congenital nevi 
+ 3 % of skin cancer but 65% 
of skin cancer related deaths 
lab tests 
+ biopsy + Curettage and 
electrodessication 
3 surgical excision 
+ cryotherapy 
+ surgical excision with skin 
graft if needed 
3 lifelong follow up 
I I I ABC's ] + excisional biopsy I Asymmetry I + remove full depth of I Border I cermis and extend beyond 
(irregular) edges of lesion only after 
Color (varied) histologic diagnosis I Diameter ( 1 + chemotherapy 
Enlargement 
or elevation 
3- biopsy with 
histological 
I assessment I 
Disease 
SUNBURN 
Vitiligo 
Melasma 
Other Common Skin Conditions 
Characteristic 
Skin Phototvues SunburnjClinical 
Erythematousfirst degreee 
Pain 
Vesicles/bullae second degree, and more 
pain 
Edema 
- Headache/chills/fever/weaknes~ 
May be associated with heat exhaustion, 
heat stroke! 
Photosensitivitv meds: tetracycline, 
diuretics, NSAIDs, retinoids 
+ absence of melanocytes, most likely 
autoimmune disorder 
3 Usually a bilateral presentation on the lids and 
other body surfaces 
3 hyperpigmentation, worse with sun exposure 
3 more common in skin phototypes 4,5,6 
1) Burns easily; never tans more 
likely to burn( more likely to get 
cancer there is a two time increase 
rate) 
2) Bums easily; tans minimally 
3) Bums moderately; tans 
gradually 
4) Burns minimally; tans always 
5)Bums rarely; tans profuse1 y 
6) Never burns; deeply pigmented 
( less likely to get skin cancer) 
3 5 0 %  occur between 10-30 years 
of age 
+Female> male 
3 more prominent in darker races 
+90% are women, often during 
pregnancy (Chloasma or mask of 
pregnancy), usual1 y facial 
Diagnostic1 lab tests Treatment 
+treat like bum, silvadene 
cream, cool compresses, 
cool baths 
3 leave vesicles (blisters) 
intact 
+oral hydration 
+ cosmetic camouflage 
3 skin protection from the 
sun 
3 rule out associated 
syndromes 
+ dermatology consult 
+, avoid sun, 
hydroquinone for 
treatment, also Retin-A, 
Diagnosticnab tests 
+ examination of a 
Fungal Skin Infection 
KOH (potassium 
hydroxide) of scales or 
hair shafts stain to see 
hyphaelcells 
Disease 
Fungal 
infections 
Treatment 
+ treat with 
topicaVsystemic meds 
Systemic antifungals have 
MULTIPLE drug 
interactions! Some of 
which can cause liver 
1 failure! I 
Characteristic 
+ Infection of skin, hair, and nails caused by 
fungi that live within the epidermal keratin 
Bacterial skin infections 
. . " . . - . . . . . "  - . . . . .  .... < 
Epidemiology 
+Tines capitis (on the head) 
3Tinea  corporis (on the body) 
+Tines cruris (on the genitals) 
+Onychomycosis (toe nails) 
s usually stapn or strep, Staph otten reststant to peniciilin ( im~ettgo,  tolliculitis, cellulites) 
Epidemiology Diagnostic1 lab tests Treatment 
+ preschool and young +penicillins, macrolides 
adults living in crowded (erythromycin), 
Group A Streptococcus condtions, poor hygiene, cephalosporins 
3 acute purulent infection with honey colored neglected minor trauma +Many skin staph are 
penicillin resistant! 
+commonly involves face, arms, legs and 3 topical antibiotics 
3 careful hygiene to prevent 
Cellulitis + infection of skin and subcutaneous tissue 
+ skin flora are most common causative agents 
(S, aureus, strep) 
3 fever, chills, malaise 
3 pain, tenderness, edema, erythema with poorly 
defined borders 
wound 
+ Source of infection 
usually area of trauma, or 
recent surgery 
+ CBC, BUN1 creatinine, 
blood cultures 
+ culture and Gram stain 
Erysipela 
3 IV penicillin G + 
cloxacillin 
- 
+ Acute skin infection that involves the epidermis 
( more superficial than cellulitis) 
+ intense erythema, induration, and sharply 
demarcated borders 
3 Caused by group A 
beta- hemolytic strep 
Sharply demarated borders 
along with clinical 
presentation are diagnostic 
- 
Penicillin 
I Head and Neck I 
Background 
*Lymph nodes: -75 lymph nodes on each side of the neck. 
o Occipital 
o Posterior auricular 
o Posterior cervical 
o Anterior cervical (superficial & deep) 
o Tonsillar 
o Submandibular 
o Submental 
o Anterior auricular / preauricular 
o Supraclavicular 
*Lymphatic vessels are present in almost all tissues. Functions include: 
o Drain tissue fluid from interstitial spaces into the bloodstream 
o Fat absorption and transport 
o Immunologic-- to prevent spread of infection 
*Pharynx: includes the nasopharynx, oropharynx, hypopharynx 
*Larynx: includes epiglottis and vocal cords 
Diagnostic Tests and Imaging ( Ascultation of I -ascultate the the neck over the carotid arteries one at a time to assess blood flow through the arterv. I 
I Carotid Arteries [ Carotid Doppler 
test 
Palpation of lymph 
nodes 
Examination of 
sinuses 
- 
-listen for bruit, which occurs when the carotid is over 50% blocked. May not be heard if severely blocked due to decreased blood flow. 
-type of echocardiography with sound added. 
-provides picture of the lumen of the carotid arteries, showing blood flow and stenosis 
-blue color indicates faster blood flow (stenosis), red color indicates slower blood flow 
-using slight pressure with the pads of the fingers, feel along the area for the nodes. Assess both sides at the same time 
-enlarged nodes may be present in adults as a result of previous infections. 
-fixed, firm nodes increasing in size should be biopsied for malignancy 
-tender nodes are the result of inflammation 
-transillumination of frontal or maxillary sinuses checking for symmetry 
-percussion of the sinuses to check for tenderness. ~ n f l a i e d  or infected sinuses will be painful 
-specialized X-ray images used to examine tissues and organs. Can produce cross sectional images of organs and their internal structure. 
Radiograph / X-ray 
Uses ionizing radiation. 
-2 dimensional scan to examine tissues of the body. Uses short wavelength x-ray beams to capture images. Dense structures appear white, 
while structures with-less density appear blacker. Aid in detecting physical abnormalities, can also show movement disorders 
Significance of Symptoms 
-inability to smell 
-could indicate the presence of an obstruction or nerve damage 
I -due to sinus conditions, vascular 
- - 
-difficulty speaking or slurred speach. Can indicate damage to larynx or muscle weakness. 
-abnormal swallowing 
-can be due to neuromuscular problems such as stroke, esophageal spasm, cancer, smooth muscle problems 
-loss of voice or hoarseness. Indicates irritation or involvement of the larynx. 
-indicates irritation or involvement of the larynx 
Lymphadenopathy -swollen or painful lymph nodes 
:indicates infectious disease (most commonly viral or bacterial), immunologic diseases, lymphomas, drug reactions 
(MRI) Magnetic 
Resonance Imaging 
Ears 
-uses a' magnet and radiofrequency signals to create detailed images of structures. Magnetic resonance causes hydrogen nuclei to emit a 
signal that is recorded. Creates 3 dimensional images. 
Otitis Externa 
"swimmer's ear" 
Acute Otitis 
Media 
Meniere's 
Disease 
Epidemiology / Etiology 
.Inflammation of external auditory canal often 
from Staph, Strep or Pseudomonas 
infections. Can be due to trauma 
.May start as folliculitis or pustule in the canal 
Tympanic membrane unaffected 
Inflammation of middle ear usually due to 
Streptococcus pneumoniae and Haemophilus 
injluenzae 
.previous viral infection may precipitate 
More common in children 
fluid accumulates behind tympanic membrane 
uncommon disorder of the inner ear causing 
spells of vertigo and ringing in the ears 
Signs / Symptoms 
.Inner ear canal itching 
.Painful ear canal 
.Discharge from ear 
.Possible hearing loss 
low fever 
severe earache 
hearing loss 
tinnitis 
.often presents along with 
conjunctivitis 
headache 
discharge from ear 
vertigo with N &V 
hearing loss 
tinnitus 
sensation of pressure in the ear 
Diagnostic Tests 
Inspection of ear canal 
Assess hearing loss 
inspection of ear canal 
-red inflamed 
tympanic membrane 
assess hearing loss 
clinical presentation 
Treatment 
antibiotics 
Warm compress 
Pain relief 
antibiotics 
surgery 
relieve 
symptoms 
anticholinergics 
Rhinitis 
Sinusitis 
Nasal Polyps 
Epidemiology / Etiology 
caused by respiratory viral infections, 
allergies, Streptococci, Pneumococci, 
Staphylococci 
common cold 
inflammation of the sinuses often due to 
Streptococcus pneumonia or Haemophilus 
influenzae, Pneumococci, viral infections, 
or allergies 
may also be due to improper sinus drainage 
from rhinitis, structural problems, dental 
infections 
overgrowth of the mucous membranes in the 
nasal cavity 
*caused by allergic rhinitis, infections, Cystic 
Nose and Sinuses 
Signs / Symptoms 
nasal discharge 
pharyngitis 
watery eyes 
*possible fever 
headache often made 
worse when person 
bends over 
congestion 
*pain over the infected 
sinus 
nasal discharge 
*fever 
*may obstruct airway 
Diagnostic Tests 
clinical presentation 
microscopic examination 
of nasal secretions 
clinical presentation 
percussion of sinuses 
transillumination of 
sinuses 
CT scan 
X-ray 
- 
presentation 
inspection of nares 
Treatment 
treat the cause 
Antibiotics 
Decongestants 
Saline nasal irrigation 
Steam inhalation 
Surgical sinus puncture 
and drainage 
treat the cause 
corticosteroids 
surgical removal 
Temporomandibular 
Epidemiology / Etiology 
*joint disorder causing pain or limited 
movement of the 
temporomandibular joint 
*may be due in part to injuries, 
genetics, infections, arthritis, 
surgeries 
*may be self limiting 
loint (TMJ) Disorder 
Signs / Symptoms 
*jaw & face pain around the TMJ 
discomfort when moving jaw or 
biting 
*clicking sound of the jaw 
headaches, earaches 
*pain may be referred to neck, back 
and shoulders 
1 
symptoms and history 
physical examination and 
examination of jaw movement 
X-ray 
*Rule out other causes of symptoms 
Treatment 
Avoid exacerbating the pain 
*Relieve symptoms 
*Heat or ice packs 
orthodontics 
Surgery 
Stomatitis F= 
Thrush 
"Candidiasis" 
Tonsillitis 
Dysfunction 
Epidemiology 1 Etiology 
inflammation of the mouth 
*caused by nutritional deficiencies, 
chemotherapy 
oral fungal infection caused by 
Carzdida 
more common in children, 
immunocompromised 
can be caused by certain antibiotics or 
steroids 
*most often caused by viral respiratory 
infections or Streptococcus 
more common in the winter due to 
common cold 
palatine tonsil inflammation most 
commonly from Streptococcal 
infections, occasionally from viral 
infections 
*larynx inflammation most commonly 
from viral infection 
also caused by bronchitis, pneumonia, 
flu, allergies, irritants, smoke 
most commonly from Sjogren's 
Syndrome 
also from medication (anticholinergics 
such as decongestants, 
antihistamines) 
Mouth and Pharynx 
Signs / Symptoms 
mouth pain 
trouble swallowing 
white exudates on the 
tongue and pharynx 
if severe there may be pain 
and swelling associated 
sore throat 
painful swallowing 
general malaise 
*red, swollen pharynx with 
possible exudate 
may have enlarged lymph 
nodes 
possible fever 
sore throat, may be referred 
to ears 
*painful swallowing 
HA, fever 
general malaise 
change in voice 
hoarseness 
throat irritation 
dry mouth, sores in mouth 
tooth decay 
edysphagia 
other symptoms of 
Sjogren's 
Diagnostic Tests 
clinical presentation 
clinical presentation 
culture 
clinical presentation 
throat swab to determine 
cause 
clinical presenatation 
*red, inflamed tonsils with 
possible exudates 
culture 
- 
clinical presentation 
inspection of the throat 
- 
clinical presentation 
reduced salivary production 
Treatment 
treat the cause 
saline mouthwash 
antibiotics 
if caused by medication, 
discontinue 
antifungals 
if bacterial treat with 
antibiotics 
*if viral relieve symptoms 
same as pharyngitis 
tonsillectomy 
voice rest 
steam inhalation 
treat the cause 
treat the cause 
treat the symptom 
Carotid and Temporal Arteries 
E idemiolo / Etiolo 1 1  Treatment 
Carotid Artery 
Disease 
Temporal 
Arteritis 1 
Giant Cell 
Arteritis 
most commonly caused by 
atherosclerosis 
increased risk in males, 
increased age, genetic 
factors, African 
American, DM, HTN, 
.Transient Ischemic Attacks (TIA): 
decreased function of one side of 
the body, numbness, aphasia, 
blurry vision, amaurosis fugax, 
hemianopsia, diplopia, 
Hollenhorst plaque 
smoking I Ocular Ischemic Svndrome (01s) 
Granulomatous vasculitis I scalp tenderness 
affecting the medium / 
large arteries of neck & 
head 
.>50yo, caucasian, F>M, 
polymyalgia rheumatica 
associated with 
localized headache 
enlarged temporal artery 
visual loss in one eye due to 
Arteritic Ischemic Optic 
Neuropathy 
.jaw pain, general malaise, arthritis, 
weight loss 
signs and symptoms 
Carotid Doppler 
Carotid auscultation to 
listen for bruits 
clinical presentation 
blood: increased ESR 
and CRP 
temporal artery biopsy 
(may be normal 
because GCA is 
segmental) 
.Quit smoking, dietary changes, limit 
alcohol, exercise 
Control blood pressure 
Antiplatelet therapy if <60% occlusion 
Carotid Endartectomy: if >70% 
occlusion to remove plaques 
Balloon angioplasty 
.medications: high dose oral prednisone 
immediately, taper once blood 
normal and symptoms gone 
Hematapoietic System 1 
Introduction 
Hematopoiesis: development of cells and other formed elements of the blood. Throughout life, hematopoietic cells age, are destroyed, then replenished to 
maintain constant levels in the body. 
Blood = Plasma + Blood Cells 
Blood Cells 
Cell 
- 
WBC 
RBC 
Platelets 
Lab Test 
CBC (Complete 
Blood Count) 
Low level 
Sickle cell-HCT 29-30% 
Aplastic anemia-pancytopenia, 
<platelets, <neutrophils 
Acute leukemia-pancytopenia 
Function/Indications 
Reports amount and types of cellular 
elements in the blood including 
detailed information on RBCs, 
WBCs, and platelets. Includes Hb, 
RBC count, Hematocrit (HCT) which 
measures RBC mass-expressed in 
percentage. 
Hemolytic System Lab Tests 
-penia = decreased levels in blood 
-philia, cytosis = increased levels in blood (philia used for granulocytes, cytosis used for lymphocytes and monocytes) 
Function 
"leukocytes" classified according to their morphological appearances, ie. granulocyte, monocyte, 
1
"erythrocytes" composed of 95% hemoglobin (hb=globin + heme). Primary function is to carry oxygen to 
tissues, secondar function is to carr carbon dioxide form tissues to ulmonar ca illaries y y p y p 
"thrombocytes" play a role in the arrest of bleeding. Smallest formed element in blood. Lifespan of 7.5 days 
Normal level 
WBC: 4,500 to 10,000 
cells/mcl 
RBC: 
F: 4.6x10'~/L M: 5 . 2 ~ 1 0 ' ~ ~  
HCT: 
M: 40.7-50.3% F: 36.1-44.3% 
Hb (varies with altitude): 
M: 13.8 to 17.2 g d d l  
Normal levels 
4,500 to 10,000 cells/mcl 
M: 5 . 2 ~ 1 0 ' ~ ~  
150,000-400,000/mcl 
High level 
Elevated WBC in sickle cell 
Polycythemia vera- f HCT, 
WBC, platelet 
Thrombocytosis-?platelet 
Chronic myeloid leukemia- 
f WBC 
Chronic lymphocytic leukemia- 
lymphocytosis 
Platelet count 
, (part of CBC) monitor dz assoc with bone marrow polycythemia vera, iron def pernicious/aplastic/hemolytic 
Assess bleeding disorders and 
cell volume) 
. . .  
failure 
MCV (mean Indicates size of RBC. Calculated in 
F: 12,l to 15.1 g d d l  
140-400 x lo9/L 
femtolitres (fl) 
-one of the RBC indices to 
differentiate anemias 
80-100% 
. . 
macrocytic anemias 
>loo% 
Normocytic-macrocytic 
anemias, polychromatophilic- 
CML and granulocytic leukemia, 
< 8 0 8  
Hypochromic-microcytic 
anemias 
Thrombocytopenic purpura, 
Red Blood Cell Disorders 
Erythropoiesis: development of mature red blood cells from pluripotent stem cells in the bone marrow 
Reticulocytes: differentiate into fully mature RBCs within 1-2 days after release into circulation from bone marrow 
A. Anemia 
Definition: Hb concentration more than 2 standard deviations below the normal range for age and gender - M: Hgb<l35g/L; F: Hgb<l15g/L 
Symptoms: fatigue, malaise, weakness, palpitations, syncope, dyspnea, headache, vertigo, tinnitus 
Epidemiology: *Worldwide-113anemic 
*Most common in females 15-44 YO 
*Prevalence may increase when 75 YO and over, males = females 
Mechanisms: hemorrhage (of GI or menstruation), hemolysis (shortened RBC survival time), or decreased RBC production 
Hypochromic-microcytic 
anemias 
Hypochromic-microcytic 
anemias 
~ ~ r i t i n :  very low (<30pg/l) in 
iron deficiency anemia 
Serum iron: iron def anemia 
< 1 2 ~ g / l  
Iron def anemia, thalassemias 
MCH (mean 
cell 
hemoglobin) 
MCHC (mean 
cell hemoglobin 
concentration) 
26-34 pglcell 
320-360 g / L  
TIBC: 44.8-76.1 pmol/L 
Iron: men 65-175 pg/dL 
Women 50-170 pg/dL 
Ferritin: men 20-250 pg/L 
Women 10-120 pg/L 
Men: 0-15 m d h  
Women: 0-20 mm/h 
Children: 0-10 mrnlh 
Immediate test: hemolysis 
begins at 0.5% NaCl 
Indicates amount of hemoglobin /cell 
-one of the RBC indices to 
differenciate anemias 
Concentration of hemoglobin in gldl 
of erythrocytes 
-one of the RBC indices to 
differentiate anemias 
Macrocytic anemias 
Spherocytosis (hereditary) 
TIBC: iron def anemia 
RDW: iron def anemia 
Anemia (chronic, acute disease) 
Spherocytosis, hemolytic anemia 
Peripheral blood 
smear 
Bleeding time 
No abnormal cells 
Less than 9 minutes 
Indicates presence, size, granularity 
of platelets 
Diagnostic test for platelet - 
dysfunction 
Iron indices 
Erythrocytes 
sedimentation 
rate (ESR) 
Osmotic 
fragility 
VitB12 def and folic acid def anemias (anisocytosis, poikilocytosis). 
Hereditary spherocytosis (spherocytes). G6DP deficiency (Heinz 
bodies); sickle cell anemia (sickled cells) 
Time prolonged if platelet count 
<100,000/pL or qualitative platelet 
dysfunction 
Ferritin 
serum iron 
TIBC: ability of body to bind iron 
RDW: RBC distribution width, a 
statistical value to measure MCV 
Rate at which erythrocytes settle out 
of anticoagulated blood in 1 hr. 
Inflammatory and necrotic processes 
cause aggregation of RBC's therefore 
more likely settle faster. 
Susceptibility of hemolysis in dilute 
saline 
Anemias Based on Morphology (chromic refers to Hb level, cytic refers to cell size) 
Hypochromic-microcytic 1 EpidemiologyISx I Cause [ Diagnosis I Treatment 
(MCV<80fL) 
Deficiency world wide, most bleeding), low iron intakelabsorption, ferritin level low Iron replacement- ferrous 
Sideroblastic Primary cause is idiopathic 
accumulation of iron in the 
mitochondria due to heme synthesis 
defect in RBCs seen as "ring" (vit B6) lOOmg po tid for 
sideroblasts when iron stains. 
Variable severity. 
Autosomal recessive 
inheritance. 
2020% of US women, 15% 
Genetic 
ytes on peripheral blood 
Spherocytosis RBC disorder-AD. Sx- membrane lipid layer. smear. Negative DAT, t 
(HS) jaundice, pigment 
gallstones, splenomegaly, 
Thalassemia 
Sideroblastic 
Normocytic 
(80fT.,<MCV< 1OOfT.,) 
vaccination) 
Splenectomy if severe- 
normalizes RBC survival 
b/c spleen destroys spherical 
RBCs faster than normal. 
Hereditary 
elliptocytosis 
Hb synthesis problem. Defective Hb 
alpha or beta genes (ie. a or P 
tha1assemias)j microcytosis. 
Rare X-linked 
- --
due to blood loss (Menstrual, GI Acqulred 
tReticuo- 
cytes 
(hemo- 
l ytic 
anemia) 
*treticulocytes means there is t RBC production = hemolytic anemia (unless there are signs of recent bleeding). Rate of destruction of 
RBC is greater than rate of production. 
Sickle cell 
disease 
Sx: appear normal to 
having chronic hemolytic 
anemia depending on 
genetic presentation, 
muscular/ abdominal pain, 
anemia, infections, stroke. 
More prevalent in AA. 
leg ulcers 
AD inheritance. 
RBC production and survival 
normal. Net production of Hb 
within RBC low. Po- 
kilocytosis-bizarre shaped RBC 
See acquired sideroblastic below 
TIBC high, total iron low, 
transfusion, genetic 
counseling, bone marrow 
transplant 
Median survival is 10 yrs 
Treat underlying cause. 
Mutated P globin chain caused by 
Glu jVal  substitution. Sickle cells 
are fragile and hemolyze; also block 
small vessels. 
Defects in RBC structural protein. 
More severe variants have 
sickled cells, J Hb, 4 Hct. Hb 
electrophoresis distinguishes 
HbAS, HbSS variants. 
Elliptocytes on peripheral blood 
smear. 
Genetic counseling, folic 
acid, treatment of vaso- 
occlusive crisis if needed, 
prevention of vaso- 
occlusive crisis (avoid 
conditions that favor 
sickling, antibiotics, 
L I 
normal 
reticulo- 
cytes 
G6DP 
deficiency 
, -  
Aplastic 
anemia 
Chronic 
disease 
Most common human 
enzymopathy (10% of world 
pop'n -most common in AA 
males) X-linked. Neonatal 
jaundice. 
Any age, slightly more in 
males. Sx related to 
thrombocytopenia (bruising, 
bleeding gums) and 
neutropenia (ranging from 
infection of mouth to 
septicemia). 
Depends on host of causes. 
Normochromic-macrocytic 
(MCV > 100fL) 
megalobla 
stic 
marrow 
"megaloblastic: failure of DNA synthesis results in asynchronous maturation of RBC nucleus and cytoplasm 
*non-megaloblastic: reflects membrane abnormality with due to abnormal cholesterol metabolism 
Vit B 12 
Deficienc y 
(Pernicious 
Anemia) 
- 
Folate 
Deficiency 
IF (intrinsic factor) needed 
for B 12. In pernicious 
anemia there is J IF. Sx: 
neurological-cerebral, spinal 
cord, peripheral neuropathy, 
B 12 stores deplete in 4 
years. 
More common than B 12 
deficiency blc folate stores 
deplete in 3-6 mos. Sx- 
jaundice, glossitis, neural 
tube defect in early 
pregnancy 
Remove causative agent. 
Transfusion if needed. 
transfusions, antibiotics, 
bone marrow transplant 
(long-term survival 75-90% 
after Bone Marrow 
tranaplant) 
Resolve underlying disease. 
May require dose of 
erythropoietin. 
Hemolysis due to oxidative damage 
to RBCs. Most experience no 
anemia unless provoked by drug, 
stress, infection, food (fava beans) 
- 
Usually idiopathic, chemotherapy, 
congenital. Destruction of 
hematopoietic cells of the bone 
marrow leading to pancytopenia and 
hypocellular bone marrow 
Infections, malignancy, inflammatory 
dz, chronic renal or liver dz, 
endocrine disorder. Mild hemolytic 
component often present. 
JG6DP, Heinz bodies (granules 
in RBC due to damage Hb) 
CBC-anemia or neutropenia or 
thrombocytopenia. May have 
pancytopenia. Aplasia or 
hypoplasia of marrow cells. 
Dx of exclusion. Serum iron, 
ferritin, TIBC normal or slightly 
reduced 
Most common cause is pernicious 
anemia. Other causes-vegan, 
gastrectomy, tapeworm 
malnutrition, pregnancy, prematurity, 
alcoholism, certain meds 
Serum B12 level low, low folate, 
oval macrocytes, failure of 
nuclear maturation, MCV>120 
Low serum folic acid, high 
serum homocysteine and 
methylmalonic acid levels 
Treat underlying cause. Vit 
B 12 1000-1200 mg PO 
daily or lOOpg IM monthly. 
Folic acid 15 mg POlday x 3 
mos then 5 mg Polday if 
cause is not reversible. 
"Never just give folate for 
megaloblastic anemia b/c 
masks B12 deficiency and 
neurologic sx continue 
White Blood Cell Disorders 
Normal WBC Differential (Adult) 
Neutrophils (PMNs) I Eosinophils 1 Basophils I Monocytes I Lymphocytes 
70% -1.500-8OOOlpL 1 2% 0-60OlpL ] 1% -0-200/ pL 1 5% -0-8OO/pL 1 20%-1000-45OOlpL 
Lymphocytes: produce T cells (responsible for delayed hypersensitivity), and B cells (responsible for antibody production). Primarily responds to viral 
infections. 
Neutrophils: Phagocytic cells. Primarily responds to bacterial infections. 
Eosinophils: contain IgE receptors on their surfaces, play a role in killing parasites. 
Basophils and mast cells: contain cytoplasmic granules that display dark purple staining (Wright-Giemsa stain). Thought to play a role in host defense against 
parasites. 
Monocytes: once in tissue, differentiate into macrophages. They remove microorganisms and toxic metabolites, They also present antigens to T lymphocytes. 
Treatment 
Treat underlying cause. 
Treat underlying infectious 
disease (if patient is febrile), 
steroid and IV 
immunoglobulin may t 
neuirophils. 
Diagnosis 
Absolute neutrophil count 
(ANC)>7.5 x log/liter 
*wIo blasts (this is the 
differentiation from Leukemia) 
ANC <1500pL. If ANC 500-1000 
p L  frisk of infection. Do CBC and 
bone marrow biopsy to rlo bone 
marrow failure. 
Cause 
lproduction (idiopathic, drugs, infection), 
tbone marrow mobilization (inflamm.), 
Jmargination (stress, drugs), metastatic 
carcinoma (leukemias), metabolic 
J production (AIDS, aplastic anemia, chemo, 
hepatitis, etc..), peripheral destruction (RA, 
SLE, spleenllung trapping, etc..), excessive 
margination (idiopathic, hemodialysis, severe 
bacterial infection) - 
Eosinophils 
Eosinophilia 
Eosinopenia 
1 
Involved Cell 
Nerrrrophiis 
Neutrophilia 
Neutropenia 
Epidemiology1 
Symptoms 
Occurs when neutrophils 
counts exceed upper limit 
by 2 standard deviations. 
Chronic or acute 
conditions. 
Fever, chills 
May have infection by 
opportunistic organism. 
Septicemia in later stage. 
Symptoms and 
epidemiology depend on 
cause. 
Usually transient, not 
associated with significant 
risk of infection. 
Allergic response, parasitic infection, cancers 
Infection, steroidlprostaglandin 
administration, epinephrine. 
Absolute eosinophil count 
>400/pL 
Decreased eosinophil count 
Treat underlying cause if 
warranted. 
Treat underlying cause if 
warranted. 
Lylnphocytes 
Lymphocytosis ( Depends on underlying ( Cancers, Infections (usually viral) 1 Find underlying cause. Treat underlying cause. 
Platelet Disorders 
Normal platelet count: 150,000-400,000/& 
I cause. 
Secondary to infection/tumor/HIV. 
If congenital: Bruton's agammaglobulinemia 
(B cell deficiency), DiGeorge syndrome (T 
cell deficiency). 
Lymphopenia 
Name I Eriology/x I Mechanism I Diagnosis I Treatment - 
Tlzrornbocytopenias-ntosr common cause of abnormal bleeding 
May have increased 
infections. 
Find underlying cause. 
Treat underlying cause. 
Marrow transplant. 
Remove offending agent 
Supplements 
Steroids, treat underlying 
cause. 
BMT for congenital 
lymphopenia syndromes. 
Thymus transplant for 
DiGeorge syndrome. 
Bone marrow 
disorder 
Heparin induced 
thrombosis 
Bone marrow disorder involving all cell lines 
(cancer, leukemia, toxic effects of drugs) 
Heparin interaction with platelets or antibody 
- 
leading to platelet activation in presence of 
heparin. 
May have hemorrhaging, 
sites of bleeding. 
Enhance destruction of 
platelets. 
Disseminated 
intravascular 
coagulation 
Thrombotic 
thrombocytopen 
ic purpura 
(TTP) 
Peripheral blood 
pancytopenia. Jbone marrow 
megakaryocytes. 
Increased megakaryocyte 
Abnormal andlor dysplastic 
megakaryocytes 
Increased megakaryocytes 
Nutritional 
Disorder 
-- 
autoimmune 
thrombocytopen 
iapurpura (ITP) 
Increased destruction, non 
immune. 
Ineffective production. 
Can be secondary to SLE. 
Precedes viral infection in 
children. 
Increased turnover and consumption of platelets 
exceeding megakaryocyte abilities to produce 
them. 
Vitamin B 12, folate, copper deficiency 
(megaloblastic anemia) 
Autoantibody-bound platelets removed by 
macrophages. 
Fever, mental status change, 
renal insufficiency, 
microangiopathic hemolytic 
anemia. More in adults 
Excess of thrombin. Increased 
megakaryocytes. 
Treatment of underlying 
disorder 
P 
Endothelial damage by various mechanisms 
(e.g. infection, HIV, pregnancy, cancer). Non- 
immune enhanced destruction of platelets. 
Increased megakaryocytes. Plasmapheresis 
Blood Cancers: Hematologic malignancies 
Hemolytic 
uremic 
syndrome 
(HUS) 
Splenomegaly 
L 
Thrombocytosis 
Primary 
Secondary 
Overview: Classification 
1 .  Myeloproliferative disorders: arise from granulocytic cell line, ie. clonal stem cell neoplasms 
2. Lymphoproliferative disorders: arise from lymphocytic cell line, ie. cells arise from single abnormal lymphoid precursor (B or T) 
"blasts = young blood cells 
Cancer I SxEpidemiology 
Multiple 1 1-2% of adult cancers in U.S. Increase 
Same as TTP but More in 
children and presents with 
renal failure. 
HTN from cirrhosis, CHF. 
May have mononucleosis or 
hematologic neoplasms. 
Platelets may not function 
normally, may have 
bleeding with normal 
platelet counts. 
Accounts for 80% of 
platelet counts >700,00O/pL 
Myeloma with age, men, ethnicity (AA). Most 
common hematologic malignancy 
(10%).Renal problems, weakness, 
1 osteolytic lesions, infection, bleeding. 
Hodgkin's I Young adult peak (10-25Y0, 
Plasmapheresis 
Splenectomy may be required 
(but usually not) 
Similar to TTP 
Splenic enlargement leads to increased pooling 
of blood within. Platelet survival shortened by 
longer exposure to splenic phagocytic cells 
disease 
Non- 
Hodgkin's 
Lymphoma 
Increased megakaryocytes. 
Increased megakaryocytes. 
men:women equal), Second adult peak 
(>50YO, >men). Asymptomatic 
swelling of lymph node 
Production of platelets and growth of 
hematopoietic progenitor cells independent of 
growth factors. 
Main cause is iron deficiency 
(lymphadenopathy). 
Incr with >age, immunodifficiency or 
immunosuppressive drugs. Most are 
asymptomatic 
Normal to high platelets 
Platelets >700,00O/pL 
B lymphocytes protein (M prot) in blood 
andlor urine. 
-anemia 
Treat underlying cause. 
Treat underlying cause 
Malignant binucleate giant cell ( ~ e i d -  
-do lymph node biopsy 
Sternberg cell). Spreads from node group to 
node group. Originates from lymphocytes. 
lymphoma. less predictable in spreading marrow biopsy. 
transplant. 
Early stage I-local extended 
field radiotherapy. Late stage 
IV-systemic chemotherapy. 
Overall 5560% 5 year 
survival rate. 
Radiation therapy, 
chemotherapy. Can be cured 
or remain disease free for long 
time. 
Leukemia 
*neoplastic disease of the bone marrow characterized by forming abnormal/immature WBC called leukocytes (Lkc); classified according to type of WBC more 
involved and how quickly the cancer develops and worsens 
*leukocytes infiltrate other tissues of the body (e.g. liver, spleen, lymph nodes) 
*Nomenclature: A/C=acute/chronic; L/M=lymphocytic/myeloid, k l eukemia  
*classifications help with finding treatment that works best for cell type and how quickly disease may develop 
- 
Acute-# of ALL-most common type of childhood Leukemic cells accumulate in the bone -99%attain initial complete 
abnormal cancer (peak 3-5YO). Rapid onset of marrow, replace normal blood cells and remissions in 5 weeks. 
cells incr. symptoms: Fatigue, bleedinglbruising, spread to other organs. -80% can be cured. 
rapidly, infections, bone pain, Enlarged spleen, -Chemo, Hematopoietic stem 
leukemia liver, lymph nodes, CNS cell transplant for severe cases 
worsens 
quickly 
-histochemical staining 
showing myeloid enzyme. 
Chronic CLL-Usually > 50 years old. Enlarged -clonal malignancy of B lymphocytes 
spleen. Lymphadenopathy in 80%. blood (lymphoc ytosis) chemotherapy. Median 
-Hydroxyurea to JWBC 
Sx:fatigue, night sweats, low grade 
-Interferon- is DOC, prolongs 
fever numerous, remain in the bone marrow and Chromosome survival 
- hematological response in up 
PMNs) 
-Most die in "blast crisis": conversion to acute 
-Splenomegaly leukemia-more severe form -BMT-curative 40-70% in 
-Median survival 3-4 years 
-Gleevec-inhibits the 
AML-more common in adults. Sx same 
as ALL 
f incidence among people exposed to large 
amounts of radiation and certain chemicals 
(e.g. benzene). 
-Auer rod: eosinophilic 
needle-like inclusion in 
cytoplasm 
-80-90% remission, but 
greater recurrence. 
-same tx as ALL 
I Immunologic System 
Introduction 
Mechanisms o f  lmmunoloaicallv medicated disorders 
Non-Specific Immunity Specific Immunity 
Independent of antigen Antigen dependent 
o 4 types of immune reactions (aka as hypersensitivity reactions, they are a normal immune response not an excessive one) 
Type of reaction [ Description of reaction I Examples of Reaction 
Type I Anaphylatic I +Upon initial presentation of an antigen there is a formation of IgE, on [ +Eg. Seasonal allergies, asthma, allergic 
Immediately maximal 
No memory 
Present at birth 
subsequent antigen presentation there is a release of mediators (eg. rhinitis, anaphylaxis,-food allergies - 
Histamine) from mast cells and basophils 
Lag time 
Memory 
Acquired 
I + attraction of inflammatory cells and release of cytokines I + Sjogren's syndrome 
Type I1 Cytotoxic or Antibody 
dependent 
+ this leads to diffuse inflammation- 
+ Mediated by IgD or IgM. 
+ get the formation of an antibody 
3 Antibody binds to antigen and deposits on cell surface 
+get phagcytosis, lysis, or blockage of target cell 
I + inflammation and tissue injury occur 
+autoimmune hemolytic anemia, Grave's 
disease, pernicious anemia, 
transplant reaction /rejection, myasthenia 
gravis 
. - 
Hypersensitivity 
3 Systemic Lupus Erythemous 
3 Rheumatoid arthritis 
Type I11 Immune Complex 
Type IV Cell Mediatedl Delayed ] + sensitized T cells lead to a delayed response I + Type 1 = Tuberculin reaction 
k  + activation of complement cascade 
- 
+ Two types Type 1. Initiated by CD4 (helper T cells + T cells) then there is 
secretion of cytokines that then recruit macrophages 
+ Type 2. CD8 (killer T cells + T cells) themselves lead cytotoxic reaction 
- - + Type 2= Graft rejection, contact 
dermatitis 
HIVIAIDS 
Defirzitio~z 
o Acquired immunodeficiency syndrome (AIDS) is the expression of a spectrum of disorders caused by cellular and humoral immune dysfunction due to 
infection with the human immunodeficiency virus 
Euidemiolonv 
o In 2003, the estimated number of diagnoses of AIDS in the United States was 43,171. 
o At the end of 2003, an estimated 1,039,000 to 1,185,000 persons in the United States were living with HIVIAIDS 
o AIDS is the fifth leading cause of death among persons between ages 25 and 44 in the United States. About 47 million people worldwide have been 
infected with HIV since the start of the epidemic. 
o Women with AIDS made up an increasing part of the epidemic. In 1992, women accounted for an estimated 14% of adults and adolescents living with 
AIDS, By the'end of 2003, this percentage had grown to 22% 
o There are two types of HIV viruses, HIV I which is predominantly in North America, and HIV I1 has a longer latent period ,and is restricted mainly to 
west Africa. 
HIV life cvcle 
o HIV core contains two single stranded copies of the viral RNA genome and virus encoded enzyme called reverse transcriptase 
o HIV attaches to CD4 cells via two receptors 
o Vif dissolves proteins and the cell walls merge and the HIV nucleoprotein complex enters the cytoplasm 
o The RNA viral genome undergoes transcription by the virally encoded reverse transcriptase 
o Double stranded viral DNA enters the nucleus and intergrates into the host chromosome (provirus) 
o The provirus may remain in latent phase for years 
o When T lymphocytes containing integrated provirus is activated there is increased expression of the HIV mRNA 
o Viral particles are assembled and the virions are released from the cell bud 
o Productive viral replication is lytic to infected T cells nut not macrophages, dendritic cells and Langerhans cells 
Some terms to know: 
Viral Load : Number of HIV- 1 RNA molecules per milliliter of plasma 
High viral load causes more rapid development of AIDS and increases the risk of death. Also used to monitor effectiveness of 
treatment and a factor in deciding when to begin anti-viral treatment. 
U.S. treatment guidelines say patient with viral load over 55,000 should be offered treatment. 
CD4 count: Average in a healthy adult is about 1000 cells1 mm3 with a range of 600-1500 
Lower levels indicate decreased immunologic health 
Values of less than 200 c e l l s / m m ~ a v e  increased risk of opportunistic pathogens 
I "-AIDS defining illness" 1 
CDC case definition of AIDS: 
HIV +ve with either one of 
the 3 on the right 
HIV +ve and presence of one 
opportunistic infection 
1. CD4 and T cell count below 200 cells 1 mm3 or 
2. CD4 and T lymphocyte % of total lymphocyte, 14 % or 
3. Any one of the following: pulmonary TB, recurrent pneumonia, invasive cervical cancer 
Opportunistic infection eg. CMV disease, meningitis, CNS toxoplasmosis, Kaposi's sarcoma 
23 possible conditions 
. -  - - - - ~  
Diagnostic1 Lab tests 
+ ELIZA+ detects HIV antibodies ( can get false 
positives) 
+Western blot+ Most sensitive test for HIV, 
detect at least two different HIV antibodies 
3 Polymerase chain reaction: tests for the 
presence of the virus not the antibodies 
3 All infants born to HIV infected mothers have 
positive ELISA tests because of circulating maternal 
anti- HIV antibodies, these antibodies disappear by 
9-12 months, early diagnosis is made by detection of 
HIV RNA in plasma 
3 Sero conversion occurs in 6-12 weeks, 95 % 
seroconvert by 6 months 
and T-cells 
3 HIV envelope glycoproteins have a high affinity 
for the CD4 molecule on the surface of T helper 
lymphocytes and other cells of monocytes and 
macrophages. 
3 the double stranded viral DNA enters the host 
cell nucleus and integrates into the host 
chromosome 
9 decline in hte number of CD4 cells is 
accompanied by profound functional impairment of 
the remaining lymphocytes populations 
9 Enhanced risk of acquiring opportunistic 
infections that are characteristic of AIDS 
3 sharing of HIV contaminated needles 
+ Vertical transmission for infected mother to child 
( in utero, labor, through breast milk): transmission rate 
is 25% in infants born to seropositive mothers (this 
can be reduced to 2% with prenatal and perinatal 
treatment of the mother) 
3 transfusion of contaminated blood or blood products 
3 accidental parenteral exposure of health care 
workers (needle sticks, exposure to blood and other 
body fluids) 
NOT transmitted by casual contact, kissing, 
mosquitoes, toilet seats, or touching dishes 
Course of Clinical Manifestation of HIV infection 1 Stage I Characteristics I Clinical Management I Medical Treatment 1 
Acute HIV 
Infection and 
Acute 
Retroviral 
Syndrome 
(initial stage) 
Asymptomat 
ic Phase 
(chronic 
stage) 
Symptomatic 
phase 
+Often only mild flu like symptoms 
3 40-70% of HIV infected persons 
experience a mononucleosis like syndrome 
2 -8 weeks after initial infection 
+ aseptic meningitis is the most common 
neurologic presentation ( occurs in 10-20%) 
of patients ( HIV RNA detected in CSF) 
+HIV antibody is generally not detectable 
a this time 
+ Virus is still replicating during this phase 
3 lasts for months to years, 50% of 
intreated patients develop AIDS within 
10 years after HIV infection 
3 20% are entirely aymptomatic 
+ CD4 count usually greater than 200 
cells/mm3 
+ lymph node enlargement in 35-60% of 
asymptomatic patients 
CD4 counts between 200-500 cells/mm3: 
3 mucocutaneous lesions (eg recurrent 
genital herpes simplex virus, varicella 
zoster (shingles), Kaposi's sarcoma, 
recurrent bacterial pneumonia 
CD4 counts between 100-200 cells/mm3 
3 Pneumonia, histoplasmosis infection, 
visceral Kaposi's sarcoma, non- Hodgkin's 
lymphoma, toxoplasmosis encephalitis 
Severe immunodeficiency CD4 counts 
less than 50 cells/mm3: 
+ high mortality within the next 24-36 
months if antiviral therapy is not instituted 
+ CMV retinitis 
+Monitoring, confirm HIV 
positive 
3 complete physical exam 
every 6 months 
+Education and Prevention of 
further transmission 
3 Laboratory evaluation: 
baseline plasma HIV-RNA level 
and CD4 count repeated every 2- 
3 months, PPD , liver function 
tests, chest radiograph 
3 Health Care maintenance 
+Monitoring, confirm HIV 
positive test if possible 
+Monitoring, more frequent 
monitoring 
+Education and Prevention of 
further transmission 
+ Laboratory evaluation: 
baseline plasma HIV-RNA level 
and CD4 count repeated every 2- 
3 months, PPD , liver function 
tests, chest radiograph 
+ Health Care maintenance 
Goals of Treatment: 
1 )  Maximum and durable suppression of viral load 
2) Restoration or preservation of immunologic function 
3) Improve quality of life 
4) Reduce morbidity and Mortality 
+ Treatment recommended when CD4 count > 350 cells 
/mm3 and HIV RNA < 55,000 copies / mL 
+Initiate therapy with combo of three drugs : 1) Protease 
inhibitors (PIS) prevent infected T cells from producing new 
infectious copies and prevents viral copies from being made; 
2)Nucleoside reverse transcriptase inhibitors(NRT1) 
prevents reverse transcriptase enzyme from correctly 
converting RNA to DNA by binding to it, prevents HIV's 
genetic material from being incorporated into healthy genetic 
material of cell. 
3) Nonnucleoside reverse transcriptase inhibitors (NNRTIs), 
prevents reverse transcriptase from making proviral DNA by 
terminating the chain 
Same as above, but treatment required for survival, not just - 
recommended 
Disease Characteristics 
+Nan- infectious granulomatous 
multi system disease of unknown 
cause with lung involvement in 90% 
-95% ( hilar and paratracheal 
adenopathy) 
+ Skin involvement: non caseating 
granulomas , skin papules, erythema 
nodosum 
+ Also has cardiac, ocular 
(granoulomatous uveitis, vitritis, and 
retinal vien sheathing ( candle wax 
drippings)), and musculo- skeletal 
Granulomatous Disease 
/ Epidemiology Diagnostic1 Lab tests Treatment 
I + typically affects young and + Serum Calcium = elevated + 85 %of stage I 
middle aged African + ESR elevated spontaneously resolve 
American women, but can RF positive +50% of stage 2 
affect other races + ACE elevated spontaneously resolve 
+ suggested that it is +Abnormal chest X ray in + steroids if persistant 
triggered by infection, 80% of pt ( hilar systemic involvement 
allergy, and environmental lymphadenopathy) 3 Methotrexate, 
exposures + PPD negative cyclosporine in severe cases 
3 Stages I thru V + transbronchial biopsy of 
3 10% mortality lymph nodes for granuloma 
and to rule out other 
1 conditions 
involvement ( arthritis) 
Vasculitis disease I Disease I Characteristics I Epidemiology I Diagnostic1 Lab I Treatment 
Wegener's 
Granulo- 
matosis 
+Multisystem disease characterized by granulomatous 
vasculitis involving multiple organs 
+ malaise, fever, weakness, weight loss 
+ Pulmonary: sinusitis, nasoseptal perforation, rhinitis otitis 
media, extension into the orbit leading to mass lesions behind 
eyes with proptosis. 
+ Renal : necrotizing glomerulonephritis 
3 Visual symptoms: Conjunctivitis ,Scleritis, Episcleritis , 
Proptosis, Diplopia 
3 MSK+ pain in muscles and joints 
1 
Polgarteritis Nodosa (PAN) + see musculoskeletal sections 
Giant Cell Arteritis3 see musculoskeletal sections 
. - 1 PoIyrnyagia Rheurnatica+ see musculoskeletal sections 
3 transformation of inflammatory 
prodrome into vasculitis 
+The disease can occur at any 
age; however, it has its peak in the 
4th or 5th decade of life. 
+ M=F 
+97% of all patients are 
Caucasian, 2% are African - 
American, 1 % are of another race. 
tests 
+Chest X ray- 
abnormal findings 
+ Biopsy of 
involved tissue 
3 ANCA (+ve c- 
ANCA in 90%) 
3 Elevated ESR 
+ Prednisone 1 
mg / kg for 12 
months +/- 
cyclophosphamide 
2 mg/kg/ day PO 
for 3-6 months 
followed by high 
dose methotrexate 
(20-25 mg PO 
weekly) 
I Cardiovascular System - 
Basics 
Circulation of blood: vena c a v a 3  Right atrium 3 tl-icuspid valve 3 Right Ventricle 3 pulmonary valve pulmonary artery 3 lungs 3 pulmonary vein 
3 1,eft atrium 3 rnitlxl (bicuspid) valve += Left vent]-iclc 3 aortic valve 3 aorta 3 body 3 vena cava 
The left side of the heart is 3x stronger than the right due to pumping to the entire body and not just the lungs 
Heart Rate: normal 60-100 bpm, normally controlled by SA node. Impulse travels to AV node and atria contract. Impulse then goes to the Bundle of His, 
which divides into R &L bundle branches and become Purkinje fibers. 
Events during Systole (contraction) 
o RV & LV contract and blood is pumped into the aorta 
o Tricuspid and bicuspid valves closed 
o 1'' heart sound 
Events during Diastole (dilation) 
o Ventricle walls relax, blood flows into heart from the vena cava and pulmonary veins 
o Tricuspid and bicuspid valves open, pulmonary and aortic valves closed 
o znd heart sound 
Normal Heart Sounds: 
o S1: tricuspid & bicuspid valves closing. Early systole. 
o S2: pulmonary & aortic valves closing. End systole. 
o "physiologic S3": may be heard in children and healthy young adults. 
Abnormal Heart sounds: 
o Extra heart sounds such as gallops, opening snaps (early diastole) and systolic clicks indicate valvular dysfunction, friction rub with pericarditis 
o Murmurs: caused by disruption in blood flow 
o S3: ventricular gallop. Early diastole 
o S4: atrial gallop: Late diastole 
in conjunction with ECG) 
Cholesterol levels in blood L 
Diamostic Tests 
Creatinine Phosphokinase Myocardial Band (CK-MB)+ rises 1 hr after heart attack, peaks at 12 hrs, disappears by 24 hrs 
Lactate dehydrogenase (LDH-I)+ lasts 24 hrs after heart attack 
Troponin-l+ protein complexes found in muscle regulating movement. Begin to rise 3-4 hrs following MI and can stay 
- 
elevated for weeks. I 
- - - -. . -. - - . - - - 
C-Reactive Protein (CRP)3 elevated in inflammation and Myocardial Infarction, but not in Angina Pectoris 
-Desirable <200 mg/dL 
-Borderline High 200-239mgld~ 
-High >240 mg/dL 
-protective HDL: LDL ratio should be >0.37 for males, >0.4 for females 
-catheter inserted into vein or artery and guided into heart 
-detects pressure in atria and ventricles as well as cardiac output and oxygen saturation 
-can also be used for angiography by injecting contrast media to detect blood flow 
-x-ray scan to show structure and enlargement of heart and large vessels and calcifications. 2 dimensional scan to examine 
tissues of the body. Uses short wavelength x-ray beams to capture images. Dense structures appear white, while structures with 
less density appear blacker. Aid in detecting physical abnormalities, can also show movement disorders 
-dye injected into bloodstream, and x-rays taken to evaluate blood flow in the heart and vessels 
-shows a graphical display of the hearts electrical signals. Electrodes are placed on skin to pick up the electrical signals. 
Electrical activity is repsresented on a graph of time (x-axis) vs amplitude (y-axis). 
-P=atrial depolarization 
-QRS = ventricle depolarization 
-T= ventricular repolarization 
-PR interval measures AV conduction time 
-Used in patients with CAD. An ECG, BP and pulse are tested repeatedly during physicaI exercise to determine the hearts 
response to exertion while walking on a treadmill. 
-PASS = if the maximal heart rate of 85% is achieved (220 - pt's age) 
-testing will be stopped if the patient begins to have chest pain, ECG changes, palpitations or other adverse effects. 
-changes in ECG during exertion indicate ischemia 
-uses ultrasound waves to show the hearts structure and movement. Gives information about size, hypertrophy, and valvular 
function. Uses Zdimensional image scans with regards to time. 
-type of echocardiography with sound added. 
-provides picture of the lumen of the carotid arteries, showing blood flow and stenosis. 
-blue color indicates faster blood flow (stenosis), red color indicates slower blood flow. 
-radioactive test showing how well the left ventricle empties and fills 
-tests the cardiac output 
-uses radioactive isotope Thallium-201 injected into the vein, Isotope is taken up by the heart tissues. 
-darnaged tissues do not take up any isotope and are seen as a "cold spot" 
-listen over apex (41h left intercostal space) of heart for mitral (S 1) sound, listen over the base (2" right intercostal space) for best 
Cardiac catheterization 
Chest radiograph 1 X-ray 
Angiography 
Electrocardiogram (ECG) 
I 
"Stress Test" or Exercise 
Tolerance Test (ETT) 
Echocardiography 
Carotid Doppler test 
Multiple-gated acquisition 
(MUGA) scan 
- 
Stress thallium or  "DIP- 
thal" 
Ascultation 
Pulse 
*Rate and rhythm 
Amplitude 
Asymmetry 
60- 100 bpm normal 
aortic (S2)  sound. Better heard if patient leans forward. 
-carotid+ assess one at a time 
-temporal+ assess if carotids are unequal or if carotid absent. Can indicate blood being diverted temporally. 
-radial+ assessed on thumb side of wrist. 
-brachial+ inside of upper arm. Easier to find in children than adults 
-dorsalis pedis3 superficial pulse on top of foot. 
-posterior tibia1 pulses3 found on inner ankle behind ankle bone 
-femoral pulse* in groin area 
-popliteal pulse3 behind knee. Assess if no puke found in feet. 
Chest Pain 
Palpitations L 
Blood Pressure 
Murmurs - 
-use proper fitting cuff. 
-should be taken after patient rested a minimum of 5 minutes, no caffeine 
-arm should be relaxed and supported. 
-while inflating the cuff palpate the radial pulse (disappearance of pulse indicates systolic meas't). Raise cuff pressure 20-30 
7 
.Angina, myocardial infarction, pericarditis. **Note there are also pulmonary and musculoskeletal causes of chest pain as well! 
Arrythmias, are a disruption in the firing of the SA or AV node, also from pulmonary problems 
*Ventricular arrhythmias of greater concern than atrial. 
.Rapid, regular palpitations may be associated with ventricular tachycardias; while rapid, irregular palpitations may be associated with atrial 
fibrillation 
."skipped beats" are common in premature contractions 
*Additional heart sounds -caused by disruption in blood flow, either valvular problems or vessel problems 
.S3 ventricular gallop, early diastolic sound-blood rushing into dilated ventricle 
S4 atrial gallop, late diastolic sound-blood hitting a stiff thickened ventricular wall 
Systolic murmurs: *Atrial Stenosis, Pulmonary Stenosis, 'Mitral Regurgitation, Tricuspid Regurgitation 
.Diastolic murmurs: *Atrial Regurgitation, Pulmonary Regurgitation. *Mitral Stenosis, Trieuspid Stenosis *most common 
.Loss of consciousness due to decrease in oxygen to the brain. 
- - 
Cardiac syncope must be differentiated from other causes such as hyperventilation, low blood sugar, seizures etc. 
Dyspnea .Difficulty breathing. Signifies pulmonary congestion and edema from left sided heart problems. Paroxysmal nocturnal dyspnea occurs while 
mmHg higher. Place stethoscope head over brachial artery. Cuff should be deflated at 2-3mmHg/second. 
-appearance of first 2 beats = systolic; disappearance of sound = diastolic 
-if another reading is needed wait for 2 minutes, or take reading on the other arm. 
Diastolic (mrnHg) 
Normal <I20 c80 
Pre-hypertension 120-139 80-89 
Hypertension 
Stage 1 140-159 90-99 
100 or higher 
Follow up 
1 yrs 
2 mo 
l m o t o l w k  
Claudication 
Edema 
- - 
sleeping and is more related to heart disease- Patients will use pillows to prop up themselves up while asleep. 
.Tissue getting limited oxygen, may be painful. 
.Left sided heart failure results in a backup into the lungs causing pulmonary edema 
.Right sided heart failure results in peripheral edema, especially in the feet and ankles 
Epidemiology / Etiology 
affects large & medium arteries, vessel 
lumen is narrowed, predisposing to 
thrombosis 
LDL's cause endothelial damage which 
increases permeability. Monocytes 
adhere and become macrophages which 
then absorb cholesterol and fats, 
becoming foam cells. Plaques are formed 
which narrow the vessel lumen. 
begins in childhood and progresses 
risk factors include: age, genetics, M>F, 
high cholesterol, HTN, smoking, 
diabetes, obesity, sedentary lifestyle 
Epidemiology / Etiology 
major cause of stroke, heart failure, 
kidney failure 
*risk factors: M>F, age, FHx, alcohol 
abuse, obesity, smoking, high 
cholesterol, diabetes, kidney 
disease, salt intake 
primary HTN: no known cause 
secondary HTN: kidney dz, endocrine 
problems, medications (oral 
contraceptives, steroids, NSAIDS, 
cyclosporine, TCA's) 
lCryperte 
Diagnostic Tests 
*BP exceeds 140/90 rnrnHg on at least 
3 separate occasions 
*BP can vary with time of day, 
anxiety, activity, caffeine 
*History, physical examination 
*Laboratory tests to determine effects 
on organs 
General symptoms: headaches, 
dizziness, chest pain, blurry vision 
Atherosclerosis 
Treatment 
manage treatable risk factors 
Signs / Symptoms 
asymptomatic early on 
*first symptom may be 
claudication of tissue 
with exertion -can get 
syncope 
later on can get angina, 
heart attack, sudden 
death 
weight management 
proper diet 
exercise 
cholesterol lowering medications 
*percutaneous transluminal angioplasty - balloon 
tipped catheter inserted into femoral artery and 
threaded up to carotid. Balloon opens up artery 
*coronary artery bypass graft--other veins connected 
to coronary arteries to bypass the blockages 
endartectomy-surgery to remove plaque from the 
carotids 
Diagnostic Tests 
history 
*symptoms 
*physical exam 
lab testing for 
cholesterol levels 
imaging: carotid 
doppler, angiography 
siou 
Effects on Organs 
Heart: atherosclerosis, 
coronary artery dz, CHF. 
left ventricular 
hypertrophy 
Brain: increased risk of 
stroke 
*Kidney: kidney failure 
*Eye: retinopathy, ONH 
edema 
Treatment 
*GOAL: reduce systolic ~ 1 4 0 ,  diastolic 
<90 to prevent long term damage 
Stop smoking 
*Restrict salt intake 
Maintain adequate K, Ca, Mg 
Weight management 
*Limit alcohol consumption 
*Medications: diuretics, B-Blockers, 
ACE inhibitors, angiotensin I1 
antagonists, Ca++ channel blockers 
(care must bet taken when choosing 
meds based on underlying systemic 
Angina Pectoris 
(stable) 
Prinzmetal's 
(Variant Angina) 
Unstable Angina 
Pectoris 
Myocardial 
Infarction 
transient myocardial 
ischemia from 
atherosclerotic narrowings 
of vessels that decrease the 
blood supply 
lasts 5-15 minutes 
*>70% narrowing of one or 
more coronary arteries 
Vasospasm occurs over the 
atherosclerotic narrowing 
of vessel 
Associated with smoking 
.progression of stable angina 
coronary atherosclerosis with 
progressive vessel 
narrowing 
next step is MI 
decreased blood supply to 
the heart tissue causing 
necrosis 
M>F, increasing with age 
History of angina 
*May be brought on by stress, 
physical exertion, surgical 
stress 
oronaq Artery Disease (Coronary 1 
Signs / Symptoms 
*chest pain commonly induced by 
exertion or stress 
.history of dizzy 1 faint spells 
.may also have pain in the neck or 
jaw 
may also have dyspnea, nausea, and 
sweating 
unrelated to exertion, is 
unpredictable, may occur more 
often in the morning 
m a y  also have history of other 
vasospastic conditions such as 
Raynaud's or migraines 
.chest pain with rest showing 
of disease - 
may last longer than stable angina 
.Sudden chest pain that may radiate 
to the jaw and left arm 
Occurs most often in early morning 
.Pain lasting > 30 min that IS NOT 
relieved with NTG 
.Nausea, shortness of breath, 
sweating, syncope 
"silent MI" will have mild or no 
symptoms and may go undetected 
.patients may deny symptoms 
resting and stress 
ECG (may be 
normal between 
attacks) 
Stress thallium 
Angiography 
Physical 
examination may 
reveal 
hypotension or 
hypertension and 
tachycardia 
ECG shows deep Q 
waves and S-T 
abnormalities 
Test of cardiac 
serum enzymes 
(see above) 
Treatment 
.relieved with sublingual NTG (if no 
relief with 2-3 tablets 5 min apart 
seek medical attn) 
.Manage risk factors: diet & exercise, 
control HTN and diabetes, stop 
smoking 
.Medical therapy: B-blockers, calcium 
channel blockers, ASA 
Surgical therapy: percutaneous 
transluminal angioplasty, directional 
coronary atheroectomy, coronary 
artery bypass grafting 
.Must be treated quickly to limit amount 
of heart tissue damage 
*Pain relief 
.Tissue-type plasminogen activator (t- 
PA) within 3 hrs of onset to dissolve 
fibrin clot 
Aspirin 
Heparin - anticoagulant 
Oxygen 
~Lidocaine - antiarrhythmic to stabilize 
rhythm 
.B-Blockers -slow heart rate and 
decrease oxygen demand 
.ACE inhibitors4ecrease fibrosis 
.Preventiondiet & exercise 
Aortic stenosis 
Mitral stenosis 
Aortic 
regurgitation 
Mitral 
regurgitation 
Epidemiology I Etiology 
*Congenital, calcific, Rheumatic heart dz 
Calcification of valve restricts the forward 
flow, causes pressure load on the L 
ventricle causing LV hypertrophy 
M>F 
**rheumatic heart disease is most common 
cause. Other causes are congenital, 
connective tissue disorders, carcinogens 
F>M 
Narrowed valve causes LV filling to be 
hindered, so the increased pressure in 
LA is referred back to lungs. RV must 
work harder to push blood through the 
lungs. Can get changes in pulmonary 
vasculature and right sided and left sided 
- 
heart failure 
idiopathic, rheumatic heart dz, infective 
endocarditis, Marfan's syndrome, 
syphilis, collagen vascular dz's, 
traumatic rupture of the valve, 
degenerative bicuspid aortic stenosis . 
backflow from the aorta to the ventricles, 
causing LV to dilate and hypertrophy 
mitral valve prolapse, CAD, rheumatic 
heart dz, ruptured chordae tendonae, 
infective endocarditis 
*LV dilates and pressure is referred back 
into the LA. If it progresses pulmonary 
congestion may occur. 
Valvular Disease I Murmurs 
Signs I Symptoms 
*May be asymptomatic until obstruction is 
severe 
*Abnormal heart sounds: systolic ejection 
murmur, soft S2 sound, S4 from hypertrophy 
Angina 
*Syncope (more common with exertion) 
Heart failure 
Dyspnea  
Abnormal heart sounds: increased S 1 sound, 
atrial fibrillation, diastolic murmur 
Dyspnea, orthopnea 
Pulmonary rales 
Hemoptysis 
Embolism 
Hoarseness 
See signs of CHF 
may be asymptomatic due to LV compensation 
Abnormal heart sounds: regurgitation during 
early diastole. S3 & S4 gallop common 
syncope 
angina 
*LV failure: dyspnea, orthopnea, paroxysmal 
nocturnal dyspnea 
*May be asymptomatic 
*Abnormal heart sounds: holosystolic murmur. 
Heart sounds may sound like mitral stenosis. 
decreased cardiac output 
*LV failure: dyspnea, orthopnea, paroxysmal 
nocturnal dyspnea 
*May get pulmonary problems from right sided 
failure 
Diagnostic Tests 
ECG 
Echocardiography 
Cardiac 
catheterization 
Chest 
radiography 
Treatment 
Surgical: valve 
replacement, 
increase size of 
valve, balloon 
valvuloplasty 
Medications: 
diuretics, 
digitalis, 
anticoagulants, 
vasodilators, 
ACE inhibitors 
Dilated 
cardiomyopathy 
Hypertrophic 
cardiomyopathy 
Restrictive 
cardiomyopathy 
young adults, strong family history 
heart gets thicker which decreases 
ventricular volume, increases in 
contractility 
Cardiomyopathies 
10 yrs 
dyspnea after exertion 
syncope 
angina 
diastolic dysfunction 
sudden death is possible 
Epidemiology I Etiology 
primary process of decreased 
contraction due to enlarged heart 
chambers 
*previous viral infection, alcohol abuse, 
pregnancy, genetics can all contribute 
Signs 1 Symptoms 
*similar to CHF 
may have atrial or ventricular 
arrhythmias 
*progressive deterioration: 35% 
die within 5 yrs, 70% within 
Diagnostic Tests 
physical exam 
ECG 
Echocardiography 
Cardiac 
catheterization 
*rare condition of increased stiffness of 
heart tissue and ventricles decreased 
in size 
*may be due to amyloidosis, sarcoidosis, 
scleroderma, hemochromatosis, or 
idiopathic 
*ECG 
Echocardiography 
S3 and S4 heart 
sounds may be 
heard 
similar to CHF (see right and 
left sided heart failure) 
*diastolic dysfunction 
S3 heard 
ECG 
Echocardiography 
Cardiac 
catheterization 
Treatment 
treat cause if known 
erestrict salt intake 
*medications: digitalis, diuretics, 
vasodilators, B-blockers 
heart transplant 
medications: B-Blockers, Ca++ 
channel blockers, digitalis (in end 
stage) 
surgery: to reduce thickness of 
septum, pacemaker implant, 
intentional septum infarction 
treat underlying disease 
relieve symptoms 
medications: diuretics 
Pericardial Disease 
I Epidemiology / Etiology 1 Signs / Symptoms I Diagnostic Tests I Treatment 
Acute 
pericarditis 
inflammation of pericardium from 
infections, MI, Lupus, radiation, 
drugs (INH, procainarnide), viral 
I 
Pericardial 
Effusion 
chest pain on left side on 
inspiration 
.friction rub during heartbeat 
Cardiac 
tamponade 
Constrictive 
Pericarditis 
buildup of fluid in the pericardial space 
from inflammation in acute 
pericarditis 
physical examination 
ascultation 
.ECG 
.Lab tests to determine if 
.rapid accumulation of fluid in 
pericardial space from pericarditis 
that inhibits heart filling 
venous pressure rises, cardiac output is 
decreased and hypotension can occur 
Life threatening! ! 
fibrosis of pericardium from 
inflammation (pericarditis, radiation, 
surgery, infections) 
treat underlying cause 
medications: NSAIDS, 
steroids, colchicines 
no symptoms, but heart 
sounds become indistinct 
may have sensation of 
pressure in chest 
i f  developing gradually may 
have dyspnea and fatigue 
decreased systolic pressure 
during inspiration (pulsus 
paroxodus) 
shock, tachycardia 
s e e  symptoms of right sided 
heart failure 
dyspnea on exertion, 
orthopnea 
liver problems: edema, 
ascites, liver tenderness 
systemic-cause 
physical examination 
auscultation 
chest x-ray 
ECG 
treat pericarditis 
aspiration of fluid 
electrocardiography 
.physical examination 
oECG 
Cardiac catheterization 
.on physical examination 
distended jugular veins 
present 
chest x-ray, CT, MRI 
echocardiography 
cardiac catheterization 
emergency aspiration of 
fluid 
orestrict salt intake 
.diuretics 
surgery: pericardiectomy to 
remove the pericardium 
Left and Right Sided Heart Failure 
Causes a back up of pressure in the body 
*Most commonly caused by left sided heart failure. Also 
caused by pulmonary diseases. 
Right sided Heart Failure 
anorexia, nausea, weight loss 
hepatomegaly, splenomegaly 
nocturia 
Signs I Symptoms 
*Dyspnea, orthopnea, paroxysmal nocturnal dyspnea 
*Pulmonary edema, crackling sound when breathing 
"pulmonary rales" 
*Fatigue, dizziness 
S3 sound 
Etiolo~y 
heart unable to meet oxygen needs of the body, 
Left sided Heart Failure 
*Right side of heart not able to pump out to the lungs 
which may result in compensatory mechanism 
such as ventricular hypertrophy 
*End result of other disease processes affecting 
the heart such as systolic or diastolic 
dysfunction 
*Systolic dysfunction: MI, valvular dz, HTN, 
toxic or viral cardiomyopathies, dilated 
cardiomyopathies 
*Diastolic dysfunction: due to impaired calcium 
transfer, myocardial ischemia, hypertrophy 
*More common than right sided failure 
*Left side of heart not able to pump adequately to the body 
Causes back up of pressure into the lungs 
Caused by aortic valve disease and rnitral regurgitation 
Mitral regurgitation 
peripheral cyanosis and edema 
Signs I Symptoms 
CHF is most often both 
L and R sided failure. 
See signs and 
symptoms of left and 
right sided heart 
failure above. 
[eart Failure 
Diagnostic Tests 
- 
*ECG-if MI is the cause 
*Chest radiograph-shows heart 
enlargement and congestion of 
lungs 
Echocardiogram-shows heart 
enlargement and valve problems 
Cardiac catheterization-to assess 
valves 
I Treatment I 
TREAT UNDERLYING CAUSE 
Treat the symptoms 
*Restrict salt intake in diet and fluid 
intake 
*Avoid excessive exertion, but should 
do regular exercise 
Oxygen 
*Medications: diuretics, ACE 
inhibitors, digoxin, B-blockers, 
angicoagulants 
I Renal and Urogenital System 
Introduction 
target organ to many systemic diseases 
diseases of the kidney usually manifest very late because they are typically painless early on3takes 80-90% kidney function loss before signs and 
symptoms begin to develop 
there are-57,000 people currently on kidney transplant waiting list, 14,000 transplants were performed in 2001. 
clearance rate 
Functions of Kidneys 
creatinine level 
Excretory 
Endocrine 
1 
Nitrogen (BUN) 
partners with lungs for acidhase balance 
Balance of ions (sodium, potassium, chloride, bicarbonate) 
Excretes waste products (e.g. medications) 
Produces renin hormone when low BP-combines with angiotensinogen to form angiotensin I1 which constricts vessels and stimulates aldosterone 
release to increase Na+ reabsorption 
Produces erythropoietin hormone in response to hypoxia-stimulates RBC production 
Produces calcitrol (active metabolite of vitD)-helps absorb calcium from intestine for bone formation 
Filtration Rate 
Kidney Function Tests 
Abnormal 
disease 
Use 
Creatinine is product of muscle's metabolism and is filtered by kidney. 
This test evaluates the rate and efficiency of kidney filtration of 
creatinine by comparing amount in blood to urine. 
measures the amount of creatinine in your blood andlor urine. Good 
indication .of kidney function because most of our creatinine is filtered 
out by kidneys. 
Urea is end product of protein metabolism. 50% urea excreted and 50% 
reabsorbed in kidneys. 
GFR is calculated from serum and urine creatinine. A blood sample from 
a vein in your arm and a 24-hour collection of urine is taken. Measure 
amount of filtrate formed in nephrons over time. 
J 
-if value doubles-->kidney function 
is half of normal 
-kid value triples-->kidney function 
is 25% of normal 
-levels will increase with poor kidney 
function due to kidney's inability to 
Normal 
100cclminute 
1 .Omg/lOOrnl (depends on 
genderlsize because 
creatinine production 
depends on muscle mass) 
7-20 
125 mllmin 
excrete 
very hard. Later stages of kidney 
Urinalysis 
-other signs depend on cause 
necrosis, tubulointerstitial diseases, glomerular diseases, 
obstruction. E.g. bladderlprostate cancer, retroperitoneal fibrosis, 
Renal Failure 
* Almost every kidney disease that will be described in following tables will cause some degree of renal failure 
Renal failure is classified based on onset, location of cause, and specific structure affected to better describe and monitor renal failure 
- b e e  
I I kidney stone 
Looks at color, qualitative chemical analysis, and concentration of urine. 
Chemical analysis includes blood, protein, biliruin, pH. Also looks at 
WBC, bacteria, crystals in urine. 
Type 
Acute 
Renal 
Failure 
(ARF) 
Kidney Imaging 
No protein, blood, 
glucose. pH 6.0 
Name 
Cytoscopy 
Biopsy 
Radiography 
Doppler ultrasonography 
S m toms 
hours to days +patient may EITHER recover or 
progress to (CRF) 
-symptoms depend on cause 
-associated with nausea, vomiting, malaise 
Protein, blood, glucose in urine. 
Use 
Visualizes urethra, bladder, urethral orifices. Helps take pictures and biopsy 
Helps reveal nature and extent of structure damage 
Plain film radiography, ultrasonography, CT -help determine renal size, presence of obstruction, stones, tumors (CT), masses. 
Intravenous pyelogram (IVP) allows x-ray visualization of renal tissues. 
Determine vascular flow rate and urine flow 
- 
Si ns 
-Suddenirapld,of: 
serum creatinine) blc kidneys 
can't excrete nitrogenous 
wastes 
-associated with oliguria 
Cause 
most common cause, due to renal 
hypoperfusion secondary to volume loss or occlusion. E.g. 
diuretics, hemorrhage, vomitingldiarrhea, shock, MI, CHF, 
pulmonary embolism, renal vascular disease. 
Intrinsic renal failure: disease of a kidnev structures such as the 
Glomerulo = 
y
Chronic 
Renal 
Failure 
(CRF) 
Acute 
Tubular 
Necrosis 
Acute 
Interstitial 
Nephritis 
( A N  
-loss of renal functions over months to years 
due to a variety of diseases3progressive and 
irreversible 
-may be asymptomatic until renal failure is 
advanced 
-fatigue weakness, malaise 
-affects >260,000 in U.S. 
Glomerular 
Disease t- 
-lab signs not seen until 40% 
renal function loss 
-GFR <lo%, dialysis is 
required (End-Stage renal 
disease) 
-nearly all organ systems may 
be affected 
-see uremia when nearing 
ESRD 
-the-2 most common causes in the U.S. are diabetes mellitus and 
hypertension 
-others include primary glomerular disease, tubulointerstitioal 
diseases, polycystic disease (hereditary), thromboembolic 
disease, chronic urinary tract obstruction 
Kidney Diseases-with damage at a specific site 
lomerulus; Interstitial = medulla; pyelo = renal pelvis; tubulo = proximal/distal convoluted tubule; 
EpidemiologytCause SignstS ymptoms 
. - 
-can have nephritic or nephritic presentation 
-intrinsic disease of tubules causing ARF (85% 
of all intrinsic ARF cases) 
Causes: 1. Ischemia-state of low perfusion 
(shock, surgery, sepsis) 
2. Nephrotoxicity-more commonly 
exogenous nephrotoxins (e.g. 25% of 
hospitalized patients receiving therapeutic levels 
of aminoglycosides-especially Gentamicin) 
-intrinsic disease causing acute renal 
insufficiency (10-15% of intrinsic renal failure) 
Causes: 1. Acute allergic reaction to medication 
(70%): PCN, cephalosporins, sulfonamides, 
ciprofloxacin, NSAIDS, diuretics 
2. Infectious: streptococcal. CMV 
-urine sediment with pigmented granular casts and renal 
tubular epithelial cells 
-abrupt decline in GFR 
-history and risk factor evaluation is important 
-no specific symptoms 
- fever (>80%), transient maculopapular rash, pyuria, 
hematuria, arthralgias 
-aggressively treat factors 
that precipitated ATN 
-if survive original 
cause+90% chance recovery 
because tubular cells can 
regenerate 
-higher mortality rate (60%) 
if ATN due to surgery due to 
septicemia 
-remove causative agent 
-good prognosis 
-altered glomerular function due to changes in filtration rate OR permeability of glomerular capillaries 
-immunologic mechanisms play majw role 
-salt restriction 
-diuretics/antihypertensives 
-rarely progresses to chronic 
renal failure 
-may require corticosteroids 
Nephritic syndrome-acute inflammation of 
glomeruli usually 10-14 days after strep infection 
(Ag-Ab reaction). Can also be caused by SLE, 
subacute bacterial endocarditis, idiopathic 
Hematwia, proteinuria, HTN, reduced GFR, edema (of 
eyelidstface), oliguria 
Tubulo- 
Nephropathy 
(TIN) 
Nephrotic syndrome-believed to be non- 
inflammatory in nature. Commonly associated 
with systemic renal disease like DM, 
amyloidosis, SLE. Can be idiopathic. 
- 
Pyelo- 
nephritis 
< 
Heavy proteinuria (>3.5 g/24h), hypoalbuminemia, 
hyperlipidemia, peripheral edema 
->go% respond to 
corticosteroids not to decr 
inflammation but to make 
blood vessels less permeable 
-increase dietary protein 
intake 
Corticosteroids if induced by 
antibiotics 
-discontinue drug 
-treat underlying disorder 
-degree of interstitial fibrosis 
predicts recovery potential of 
kidneys 
-inflammatory kidney diseases involving interstitium and tubules (spares glomeruli and renal vessels) 
-oral antibiotics 
-good prognosis with prompt 
treatment 
-if leads to ESRD3renal 
dialysis 
-inflammation of kidney and renal pelvis due to bacterial infection 
Acute-most common causes are kidney-based 
hypersensitivity reactions to NSAIDs and 
antibiotics (especially sulfonamides and PCN) 
Chronic-caused by a wide variety diseases 
(prolonged obstruction of urinary tract, drugs, 
vascular, heavy metals, malignancies, metabolic 
disorders, etc..) 
Acute- bacterial infection due to retrograde from 
bladderlureters (usually E. coli) 
-more common in women due to lengthllocation 
of urethra+especially common in pregnancy 
Chronic-recurrent, persistent renal infection 
causing progressive renal scarring. Underlying 
disorders include UTI from obstruction, 
vesicoureteric reflux, diabetic nephropathy 
-biopsy findings of inflammatory cell infiltrates within the 
renal interstitium 
-acute renal insufficiency, rise in serum creatinine 
-50% have peripheral eosinophilia 
-little to no clinical evidence of active renal inflammation 
-clinical findings include hyperchlorernic metabolic acidosis, 
hyperkalemia 
-different diseases affect different areas of tubule 
-Fever, dysuria, flankhack pain, pyuria 
-suppurative (pus output) 
-bacteriuria (growth of pathogen upon culture), varying 
degrees of hematuria 
-ultrasound imaging may reveal stone/obstruction 
-history of kidney infections 
-vague symptoms+fatigue, therefore usually diagnosed late 
-pus in urine 
Simple Cysts r 
Kidney 
Disease 
AdultlAutosomal dominant: most 
common hereditary dz in US (1:1000 
to 1:400) 
-50% will have ESRD by 60 YO, 
accounts for 10% of dialysis patients 
Cystic Disease of the Kidneys 
- - 
in U.S. 
Childhood/Autosomal recessive: 
EpidemiologyICause 
-account for 65-70% of all renal 
masses 
-found in outer cortex 
rare disorder 
Name I EpidemiologyICause 
Nephrolithiasis I -common disorder (2-3% of US 
SignsISymptoms 
-typically asymptomatic but 
can become infected 
"kidney 
stones" 
population have 21 episode) 
-risk of recurrence 35% 
during the 10 years following 
-peak incidence 20-45 YO 
-mineral collects into stone in the 
pelvis of kidney, passes down ureter 
and gets stuck causing blockage of 
flow of uring and retro- 
pressure3damages kidney 
Diagnosing 
-ddx: malignancy, polycystic 
kidney dz 
-find with ultrasonographyic 
Symptoms: 
abdominallflank pain 
Signs: hematuria, h/o UTI 
and nephrolithiasis, positive 
family history, 50% are 
Treatment 
-periodic evaluation if confirmed as 
benign 
hypertensive 
-polyuria, pallor, lethargy 
-HTN occurs at later stage 
-causes growth retardation 
and ESRD before 20 YO 
exam, CT scan 
-Dx confirmed with 
ultrasonography or CT 
-ultrasound or CT show small 
scarred kidneys 
-no medical therapy has been shown 
to prevent development of renal 
failure 
-treat HTN 
-variable prognosis depending on 
penetrance 
-no medical therapy to prevent 
progression to renal failure 
-salt and water intake due to renal 
loss 
Post-Renal Diseases 
SignsISymptoms 
Types: 
Ca++ (75%), struvite, cystine, uric 
acid (10%) 
Symptoms: hematuria, flank pain 
(sudden onset, severe) 
Diagnosing 
-h/o family, high calcium or 
oxalate intake 
-calcium, serum electrolyte, 
phosphate, uric acid. urine pH 
-ultrasound, IVP 
Treatment 
-treat metabolic abnormality if 
have recurrent Ca stones 
-90% pass spontaneously 
-dietary changes for prevention 
-pain relief (NSAIDS), increase 
water intake, antibiotics, 
shockwave lithotripsy to break 
it up, surgery for large stones 
Renal Cell F 
Carcinoma 
Wilm's tumor t
Transitional 
carcinoma 
Epidemiology/Cause 
- 12000 deaths annually in US 
-established risk factors besides heredity are: 
age, smoking 
-more in men 2: 1, peaks in 6' decade 
-2.3% of all adult cancers, most common 
kidney malignancy 
Familial type: occurs in 30-40% with von 
Hippel-Lindau disease 
-2nd most common kidney malignancy 
-develops in children, peak age 3 
-high incidence in children with aniridia 
-caused by change in chromosome 11 
-can grow large because not very painful 
-tumor of transitional cells lining urinary 
bladder 
-90% of bladder cancers arise from 
transitional epithelium, renal pelvis and 
ureters also develop these tumors 
-etiology involves carcinogens excreted by 
kidneys 
-50-70 YO, M>F 
-smoking incr risk 
Renal System Carcinomas 
Signs/Symptoms 
-hematuria in 60%, anemia, 
hypercalcemia in 10% 
-classic triad in 10-15%: 
1. hematuria 
2. dull flank pain 
3. palpable flank mass 
-paraneoplastic symptoms 
(fever, anemia,weight loss) 
-Fever, hematuria, decrease 
appetite, weight loss, high 
blood pressure, constipation, 
stomach pain, n/v, feel mass 
in abdominal area 
-hemahria, urinary frequency 
-if bladder involved, there is 
pain 
Diagnosis 
-detect with IVP 
-ultrasound to determine if 
it's cystic or solid (solid = 
renal cell carcinoma until 
proven otherwise) 
-CT the best for detailed 
eval 
-elevated ESR 
-IVP, ultrasound, CT 
-IVP, cytoscopy, CT, MRI 
Treatment 
-radical nephrectomy3may 
cause metastases to remit 
-if within renal capsule and 5 yr 
remission, 90-100% survival 
-lower survival rate if extends 
beyond renal capsule 
-no effective chemotherapy for 
metastatic renal cell carcinoma 
-prognosis depends on stage of 
disease (if it metastasizes out of 
renal capsule) 
-nephrectomy, chemo, radiation 
-good prognosis, 90% cure rate 
with localized tumor 
-low survivial rate of 4 0 %  for 
5 yrs even after surgical 
removal 
-immunotherapy, 
cystourethrectomy, radical 
cystectomy 
Systemic diseases causing Secondary Kidney disease 
Name 
Diabetes 
Mellitus 
Epidemiology/Cause 
-#1 cause of chronic renal failure in U.S. 
-DM type 1 -30-40% chance of nephropathy 
after 20 years 
-DM type 2 -15-20% chance of nephropathy 
after 20 years 
-higher risk in males, AA, Native Americans 
-usually develop nephrotic syndrome 
SignslSymptoms 
-incr GFR at onset (due to hyperfiltration), as nephrpathy 
progresses, will get macroalbuminuria, and GFR will return 
to normal then start to decr. 
-DM patients also prone to other renal disease such as 
papillary necrosis, chronic interstitial nephritis, renal 
tubular acidosis 
-DM patient more prone to ARF from contrast materials 
Treatment 
-strict glycemic control and 
HTN may slow progression 
of nephropathy 
Hypertension 
Malignant 
HTN 
k 
Systemic 
Lupus 
Erythematosus 
1 I trachomatis) 1 
% 
-#2 cause of chronic renal failure in U.S. 
-kidney disease of almost any nature can cause 
HTN (ie. secondary HTN) due to salt and water 
retention 
-essential (ie. primary HTN) comprises of 95% 
of HTN 
-uncommon form of hypertension (1 % of all 
HTN) 
-pathogenesis not fully understood 
-causes vascular damage to ludney 
Name 
Urethritis 
-in secondary HTN: Serum creatinine >1.5mg/dl, 
proteinuria, microalbuminuria 
-in Essential HTN: kidney enlargement, may have renal 
artery stenosis 
-
-eye signs: papilledema, cotton wool spots, 
-diastolic BP> 120mmHg, encephalopathy, CV 
abnormalities, renal failure (high BUN and creatinine) 
-patient will complain of headache and visual impairment 
EpidemiologyICause 
-gonococcal (most common) or 
nonngonococcal (usually C. 
-Essential HTN: 
antihypertensives (diuretics) 
-Secondary HTN: treat 
underlying kidney disease 
-salt, water restriction, 
weight loss 
-emergency condition+use 
IV nitroglycerin 
-use antihypertensives 
-good prognosis if treated 
-systemic autoimmune disease commonly with 
renal involvement (from 35-90%) 
SignsIS ymptoms 
-dysuria, urethral discharge (may be 
purulent or cloud and mucoid) 
-nephritic of nephritic syndrome 
-type of glomerular injury depends on site of immune 
comoplex deposition 
-routine urinalysis for 
hematuria or proteinuria 
Diagnosis 
-gram stain urethral discharge 
(will be gram -) 
Treatment 
-antibiotic regimen 
Background 
*Liver produces bile. The gallbladder stores bile. 
Pancreas produces 
o L i p a s e j  digests fats 
o Amylase3 digests sugars 
Pancreas has endocrine (released into blood) & exocrine function (released through duct) 
*Cholecystokinin is released in intestine following a meal, stimulates gallbladder to release bile, pancreas to release enzymes 
Small Intestine Duodenum--digestion, pancreatic and liver enzymes enter here 
Jejunum-protein & carbohydrate absorption 
Ileum-water, fat and bile salt absorption 
Ascending Colon-water resorption 
Transverse Colon-water resorption 
Descending Colon (includes sigmoid and rectum)-holds fecal material 
Large Intestine 
Diagnostic Tests 
Endoscopy 
biopsies or other procedures. Often performed with sedation. 
Colonoscopy -involves insertion of tube into the colon for the purpose of imaging, or to perform biopsies or other procedures. Allows 
Ultrasound 
HIDA Scan 
CT scan 
Urea Breath Test 
Gastric Analysis Test 
I visualization of the rectum, S-colr - --- ' " - - - - -- " - - ' 
Biopsy [ -obtain a small tissue sample from affected area for further resting-- 
-uses high frequency sound waves to examine organs in the body non invasively 
-X-ray after IV iminodiacetic acid is injected 
- specialized X-ray images used to examine tissues and organs. Can produce cross sectional images of organs and their 
- - - 
internal structure. Uses ionizing radiation. 
-measures exhaled carbon dioxide using carbon-13. Carbon dioxide is produced by H.pylori in an infected person 
-a nasogastric tube is passed down to the stomach to collect samples of stomach contents. The contents are evaluated for 
dn ana aescenarng colon. 
. . 
Colangiopancreatography 
(ERCP) 
Barium Swallow/Enema 
Radiography / X-ray -Upper GI 
Series 
-barium is swallowed or given in enema form to aid in the visibiiity of organs on X-ray 
-2 dimensional scan to examine tissues of the body. Uses short wavelength x-ray beams to capture images. Dense 
structures appear white, while structures with less density appear blacker. 
-aid in detecting physical abnormalities, can also show movement disorders 
Esophageal Manometry 
Bernstein (Acid Perfusion) Test 
Breath Hydrogen Test 
Gastric 
-a small tube is passed into the throat to the esophagus to measure the pressure in the upper and lower esophageal 
spincters. Can also detect movement and spasm of the esophagus, and measure the pH. 
-alternates saline and hydrochloric acid into the esophagus to determine whether pain is due to acid reflux 
-diagnoses lactase deficiency (lactose intolerance). Increased hydrogen levels are caused by a buildup of lactose in the 
digestive tract. Bacteria feed on the lactose and produce hydrogen gas. 
Cancers of theDigestivi 
Esophageal 
I 
Increased risk in pernicious 
anemia, ulcers that won't heal, 
H. Pylori, age 
Epidemiology / Etiology 
Increased risk i n  smoking, injury, 
achalasia, alcohol 
*Barrett7s esophagus 
M > F  
Abdominal pain, anemia, 
vomiting blood, weight 
loss, not feeling 
Pancreatic 1 0 4 ' ~  most common form of cancer 
Treatment 
affected area detection makes prognosis poor 
*Radiation and Survival of - 1 yr with radiation & 
chemotherapy if not a chemotherapy 
Signs / Symptoms 
Often asymptomatic 
Dysphagia 
Weight loss 
"hungry" 
*abdominal pain 
*rapid weight loss 
increased risk in smoking anorexia, N & V 
- 
Colorectal 
Cancer 
- 
*Radiation and 
candidate fir-surgery 
Surgical removal 
chemotherapy 
. - 
*Success of surgery depends on stage 
*<5-15% chance of 5 year survival. 
3rd most common form of cancer 
in the US 
family history 
1 Crohn's disease, ulcerative 
colitis, adenomatous polyps, 
high fat diet, low fiber diet, 
extensive surgery 
"Whipple's operation" 
*Rectal bleeding 
*Changes in bowel 
movements 
Abdominal pain, weight 
loss, fever 
*radiation & chemotherapy 
c010stomy 
surgical removal of 
affected colon 
Cancer often advanced at time of 
diagnosis 
Commonly spreads to liver 
surgery has high mortality rate 
*poor. 5 year survival rate is <3% 
0 2 " ~  highest mortality rate of all 
cancers 
often metastasizes 
prognosis depends on extent of 
metastasis 
Gallstones 
(cholelithiasis) 
Acute 
Cholecystitis 
Acute 
Pancreatitis 
Epidemiology / Etiology 
Precipitation from supersaturated 
bile forms calculi in the 
gallbladder 
*Female, Forty, Fat, Fertile, 
Flatulence 
Occurs during nighttime when 
bile concentrated in bladder 
Pregnancy, OCP use, rapid 
weight loss, certain meds 
gallbladder inflammation 
. Cystic duct obstruction most 
commonly by gallstone 
*Also can be caused by infection / 
trauma 
most common cause is from 
alcoholism. Calcifications of 
pancreatic ducts occur. 
also caused by gallstones, 
hyperlipidemia, toxins, trauma, 
infections, infections 
Gallbladder & Pancrc 
Signs / Symptoms 
may be asymptomatic 
pain in RUQ lasting for several 
hours 
*N & V, symptoms may appear 
after eating fatty foods 
- - 
ecrampy pain radiating to 
shoulder & back 
fever, N&V, ileus 
Murphy's sign (RUQ)- pain 
with palpation during deep 
inspiration 
jaundice 
complications include perforation, 
sepsis, chronic cholecystitis 
*Severe abdominal pain, 
periumbilical, radiates to back 
fever, N&V 
decreased bowel sounds 
Cullen's sign- hematoma 
(bruise) around navel 
Turner's sign- flank hematoma 
complications include: 
hemorrhagic pancreatitis (necrosis 
& bleeding), pancreatic abcess, 
ascites, chronic pancreatitis 
(alcoholism) 
Diagnostic Tests 
. X-RAY: cholesterol (75%)9 
radiolucent 
. X-RAY: pigmented calcium 
salts 3 radioopaque 
ultrasound 
signs & symptoms 
plain X-rays (if radioopaque- 
have calcium) 
ultrasound+ most 
radiolucent (see shadows) 
*HIDA scan 9 shows cystic 
duct obstruction 
*Blood: increased WBC 
signs & symptoms 
increased serum amylase & 
lipase, increased WBC 
*CT scan 
X-ray or ERCP 
ultrasound 
treatment 
~cholecystectomy (surgical removal 
of gallbladder) 
. change in diet 
.fluids, bowel rest, nasogastric 
suction, antibiotics 
. dissolution (chenodeoxycholic 
acid) - to dissolve gallstones 
lithotripsy (ultrasound to break up 
stones) 
surgery (laparoscopic) 
prophylactic treatment: 
CHOLECYSTECTOMY (if 
diabetic, calcified gallbladder, 
sickle cell anemia) 
*bowel rest, IV fluids, pain control 
treat cause 
avoid morphine (may cause 
sphincter of Oddi spasm) 
Gastroesophageal Reflux 
Disease (GERD) -- Reflux 
esophagitis 
Gastroesophageal Reflux 
Disease (GERD) -Gastritis 
Can be acute (usually self- 
limiting), or chronic (2 
types) 
.Chronic type A 3 fundus and 
body with antrum spared, 
parietal cell antibodies 
Chronic type B + antrum 
with fundus and body 
spared, gastrin cell 
antibodies, ** higher 
incidence of gastric cancer 
Epidemiology / Etiolopy 
over 113 of healthy people 
have "heartburnwonce a 
month 
inflammation of the 
esophagus from reflux 
of stomach acids back 
up into esophagus 
weak LES (lower 
esophageal sphincter) 
from: pregnancy, 
obesity, strenuous 
activity, tight clothes, 
diet, medication, 
scleroderma 
Inflammation of gastric 
mucosa 
.Drugs (ASA, NSAIDS, 
alcohol), caustic agents, 
stress, infections 
(especially Helicobacter 
pylori) 
Helicobacter pylori- 
ammonia producing 
gram negative bacteria 
Esophagus and Stomach 
**"heartburnw that can be 
relieved with antacids 
regurgitation during 
sleep, dysphagia, 
hoarseness, sore throat 
complications include: 
Barrett's Esophagus-- 
replacement of 
squamous epithelium 
to transitional 
columnar cells in 
esophagus 
(precancerous). **30- 
40x greater risk of 
cancer 
epigastric burning 
pain 
O N  & V 
GI bleeding (vomiting 
blood, black tarry 
stools) 
Complications include 
Peptic Ulcer Disease 
(PUD) 
.Barium Swallow with 
upper GI series - 
not very sensitive 
for GERD 
.Endoscopy with 
biopsy 
Esophageal 
manometry 
X-ray of upper GI 
series 
~Bernstein Acid 
Perfusion Test 
Blood-antibodies 
indicate current or 
past infection 
Urea Breath Test- 
indicate if active 
infection 
.Endoscopy with 
biopsy 
Esophageal 
manometry 
X-ray of upper GI 
series 
Treatment 
weight loss 
avoid the causes (don't eat late in 
evening, no fatty foods, alcohol, 
acidic foods, smoking) 
antacids 
H2 blockers 
PPI's (proton pump inhibitors) 
metoclopramide (Reg1an)- improves 
peristalsis, tightens LES 
treat the cause 
antacids 
.PPI's (proton pump inhibitors) 
.treat H. pylori infection 
Diet-avoid causative foods. 
caffeine, alcohol, smoking. No 
proof that bland diets help. 
Antacids-to neutralize stomach 
acids. 
Mucosal protectants-includes 
Bismuth, sucralfate (Carafate) 
Antibiotics -if H. Pylori present. 
Includes amoxicillin, 
clarithromycin 
*H2 Blockers-includes cimetidine 
(Tagamet), famotidine (Pepcid), 
nizatidine (Axid), ranitidine 
(Zantac) 
**PPI1s (Proton Pump Inhibitors)- 
includes omeprazole (Prilosec), 
lansoprazole (Prevacid), 
rabeprazole (Aciphex), 
pantoprazole (Protonix), 
esomeprazole (Nexium) 
Peptic Ulcer Disease 
I 
M>F, peaks at 40-50 yo 
*Ulceration and tissue 
destruction, occurs 3 
times more often iint he 
duodenum than the 
stomach (gastric) 
*Requires ***both acid & 
pepsin release 
*Also caused by H, pylori, 
tobacco, drugs (aspirin, 
NS AIDS), alcohol, 
stress 
*Family historyincreases 
risk 
N&V, **PAIN 
Duodenal ulcers-better 
after eating but recurs 
2-3 hrs afterwards 
Gastric ulcers-worse 
after eating. Weight 
loss common. 
Complications include: 
bleeding, anemia, 
perforation, cancer 
(small percentage) 
Blood -antibodies 
indicate current or 
past infection 
*Urea Breath Test- 
indicate if active 
infection 
*Endoscopy with 
biopsy 
X-ray of upper GI 
series 
Esophageal 
manometry 
Gastric Analysis Test 
Small Intestine 
Celiac Disease 
Gastroenteritis 
Lactose Intolerance 
Irritable Bowel Syndrome - 
Crohn's Disease 
Genetic 
Epidemiology / Etiologv 
*Infection of intestine 
*Usually viral 
Bacterial: Campylobacter 
can also be parasitic or toxic 
Lactase deficiency 
Abnormal sensitivity to 
gluten (protein found in 
wheat, oats, barley, rye), 
causing flattening of villa 
in intestinal mucosa 
Signs / Symptoms 
sudden onset N&V, 
diarrhea, pain 
Abdominal cramps and 
tenderness 
Bloating, cramping, diarrhea 
Genetic predisposition 
Chronic granulomatous dz 
usually affecting ileum 
*Men > women (Jewish men 
6x greater risk) 
*Peak ages 12-30, -50 
Genetic, infectious, 
immunologic suspected. 
Smokers at increased risk 
after consuming food 
containing lactose 
Diarrhea, steatorrhea, 
weight loss, bloating, iron 
deficiency anemia 
Stomach pain after eating 
foods containing gluten 
*Pain in RLQ 
*Fever, weight loss, fatigue 
Diarrhea 
Anemia 
Increased gallstones & 
kidney stones 
*Fistulas or abcesses of skin, 
especially perianal 
Diagnostic Tests 
Stool sample 
Colonoscopy 
Blood: increased WBC 
Oral lactose tolerance test 
Measure breath hydrogen 
Treatment 
Supportive 
*Maintain fluid levels and eat 
bland food 
Antibiotics 
*Avoid dairy products, 
- - 
Lactaid 
Signs and symptoms 
*Endoscopy with biopsy of 
small bowel 
Detection of specific 
antibodies in blood. 
Gluten free diet (corn & rice 
okay) 
Severe cases may benefit 
from vitamin supplements 
Signs and symptoms 
*Radiograph (x-ray) 
Colonoscopy 
*Biopsy may show 
granulomas 
*Blood tests may show 
increased ESR, anemia, 
decreased protein 
No cure! 
Sulfasalazine 
corticosteriods 
Vit B 12 injections 
Surgery if obstructions are 
present 
Large Intestine 
Treatment 
*Bowel rest, nothing by 
mouth 
IV fluids 
Nasogastric suction 
Surgical intervention if 
needed 
Diagnostic-Tests 
*X-ray shows accumulation 
of gas in the small and 
large bowel 
*CT scan 
I Epidemiology 1 Etiology I Signs 1 Symptoms 
Diverticulosis Usually asymptomatic Symptoms High fiber diet 
.Low fiber diet increases *May have crampy pain in *Barium enema or Surgery if diverticula is 
colonoscopy large 
Diverticulitis 
Occurs in 25% of pts with diverticulosis Antibiotics: metronidazole, 
diverticulosis May get perforation and exploratory laparoscopic ciprofloxacin 
Bowel rest with IV fluids 
Ulcerative Colitis Medications: sulfasalazine, 
*Constipation 
*Distended abdomen 
*Decreased bowel sounds 
Ileus 
F>M, peak 20-25yo 
Genetic predisposition 
Smoking decreases risk 
*Lack of propulsion that may 
or may not be obstructive 
Recent abdominal surgery 
Often associated with 
infection and peritonitis 
Narcotics 
Other symptoms similar to 
Crohn's 
Complications include 
Toxic Megacolon & 
Colon Cancer 
blood: +P-ANCA 
*Colonoscopy with biopsy 
X-ray  
steroids, anti-diarrheals 
*Surgery to remove colon 
Background 
T h e  body's largest internal organ. * note: the liver has a large regenerative ability. Following removal of 75% of liver, restoration occurs in a few weeks 
Liver Functions 
o Glucose homeostasis 
o Bile acid synthesis for fat digestion (500-1500mVday) 
o Plasma protein synthesis 
o Vitamin storage (A, D. E, K, BIZ) 
o Biotransformation, detoxification, excretion 
Bile is composed of: 
o Conjugated bilirubin (bilirubin diglucoronide) 
o Conjugated bile salts (involved in fat absorption) 
o Cholesterol 
o Electrolytes 
o Phospholipids (promotes emulsification of dietary fat) 
- o b t a m e c t e d  area for further testing - 
Endoscopic Retrograde Colangiopancreatography (ERCP) -combines endoscopic and radiographic images to view the bile ducts and pancreatic ducts 
Radiography / X-ray 
-aid in detecting physical abnormalities. can also show movement disorders 
I Prothrombin Time 
Albumin 
Alanine 
aminotransferase 
Liver Function Tests -- monitor current liver function. 84% chance of false + if only one test abnormal 
keeps fluid out of tissue and in the bloodstream 
transports fatty acids, drugs, bilirubin 
Background 
indicates severity of disease 
tests ability to synthesize proteins produced by liver to clot 
blood 
factors I, 11, VII, IX, X are made in the liver and interact, Vit K 
is involved in the conversion of prothrombin 
albumin makes up 60% of protein in plasma 
prolonged bedrest active inflammation 
hepatic disease 
Norms 
1 1- 13 sec 
- 
m3.5-5.5 
- 
.indicate liver damage. After injury they are released into the 
blood 
High value indicates 
early indicator of liver 
failure 
vit K deficiency 
* ~ t  mav be currently taking 
- 
anticoagulants 
occur in pts who are on 
Low value indicates 
protein malnutrition 
*AST 10-30 
U/L 
*hepatitis 
.MI, heart failure, CNS 
renal disease 
Inflammation t- 
(ALT), Aspartate 
transaminase (AST) 
Alkaline phosphatase 
Degeneration r I Necrosis 
AST present in heart, muscle, brain, kidney and liver 
ALT is found mainly in the liver so it is a good screening for 
liver disease 
*formed in liver and bone marrow, and in the placenta if 
pregnant 
Fibrosis 1 
I Cirrhosis 
ALT 5-30 
UL 
*25-100 
UL 
Total Bilirubin 
(conjugated, 
unconjugated) 
Hepatitis B surface 
antigen (HbsAg) 
Serum copper and 
, ceruloplasmin 
What is it? 
Hepatitis 
entry of inflammatory 
cells (leukocytes) 
damage to liver cells 
(hepatocytes) 
0.3-1.0 mg/dL 
(conjugated: 
0.0-0.2 
mg/dL) 
formed in spleen, liver, bone marrow 
*product of hemolysis 
coniu~ated: can be excreted in urine or bile 
unconiugated: cannot be excreted in urine or bile 
antigen specific for Hepatitis B 
specific for Wilson's disease 
cell death 
disease, muscle diseases 
cholestasis (3-4X higher) 
hepatitis 
certain bone diseases 
(Hodkgin's lymphoma) 
--
deposition of collagen 
"scarring" as a 
response to necrosis 
malnutrition 
anemias 
hypothyroidism 
- 
jaundice or "icterus" 
increased production 
decreased liver uptake 
decreased excretion 
hemolysis 
fibrous scar tissue with 
nodule formation 
Wilson's disease 
Liver: Response to Injury-Stages of Patholoj 
Due to: 
foreign bodies, microorganisms, drugs 
alcohol, pregnancy, Reye's syndrome, obesity, 
diabetes all can cause steatosis 
progressive degeneration 
liver inflammation or death. Fibrosis is the 
irreversible result of liver damage 
may occur because of fibrous formation or from 
poor degradation of normal collagen 
*most often due to alcohol abuse 
also due to Hepatitis B, infections, toxins, vascular 
causes, metabolic causes (DM, malnutrition) 
c Cha es 
Signs: 
see signs and symptoms of hepatitis  
may become swollen 
accumulation of iron, copper, bilary products, fat droplets 
signs of inflammation and degeneration with decreased 
liver function 
*interferes with blood flow to cells, affecting their nutrition 
causes portal hypertension-the portal vein carries blood 
from the stomach, spleen and pancreas into the liver 
*may be asymptomatic, or have malaise, weight loss, 
jaundice, malnutrition 
Hemochromatosis 
Hepatocellular Carcinoma 
Triad: cirrhosis + 
1. diabetes 
mellitus 
2. skin 
pigmentation 
3. hepatomegaly 
Epidemiology / Etiology 
one of most common 
cancers in the world, but 
rare in the US 
causes include viral hepatitis 
and alcoholic liver 
disease, hemochromatosis 
Wilson's Dz 
Epidemiology / Etiolo~y 
increased intestinal 
absorption of iron, iron 
deposits in organs (liver, 
heart, pancreas, joints, 
skin) 
*male:female 8: 1 
symptoms present >40y 
*copper metabolism disorder 
copper accumulation, 
deposits in brain, liver, 
cornea, kidneys, bones, 
joints, parathyroid 
rare < 8vo 
anorexia 1 weight loss radiation & chemotherapy 
pain 
Genetic Liver 
Signs / Symptoms 
cirrhosis 
diabetes 
skin pigmentation 
hepatomegaly 
abdominal pain 
atypical arthritis 
liver disease, 
sometimes liver 
failure 
neurologic disorders 
Kayser-Fleisher rings 
in cornea 
Disease 
Diagnostic Tests 
increased serum iron 
increased serum ferritin 
(iron storage protein) 
confirm with liver 
biopsy 
decreased serum copper 
and ceruloplasmin 
Prognosis 
*prognosis depends on size 
of tumor 
Treatment 
phlebotomy 
iron chelators (chemical binds to iron and 
excrete in kidney) 
avoid iron in diet 
no alcohol 
*prognosis: if no cirrhosis 80% survival at 15 
yrs with treatment 
*poor prognosis: cirrhosis, DM, or iron remain 
high with treatment 
**220X increased risk of liver cancer 
*chelation therapy 
Jaundice / 
"Icterus" 
Unconjugated 
Hyperbilirubinemia 
Conjugated 
Hy perbilirubinemia 
Disorders with 
Epidemiology / Etiology 
most common causes: hemolytic anemias, hepatitis, 
bile flow obstruction 
*often due to an abnormality in bilirubin metabolism 
overproduction: hemolysis, pernicious anemia, thallasernia 
impaired hepatic uptake: drug interference 
impaired conjugation: genetic (Gilbert's Syndrome), 
drugs, neonatal jaundice, cirrhosis, drug/viral induced 
hepatitis 
Gilbert's Syndrome 
genetic mutation in gene that conjugates bilirubin 
affects -7% of population 
*M > F, manifests in late teens, early 20's 
Benign condition 
Neonatal Jaundice 
*pathway of bilirubin metabolism not completely 
developed along with increased bilirubin 
production 
*occurs at 2-5 days old, lasting up to day 14 in 
premature infants 
Impaired Hepatic Excretion 
drug induced 
sepsis 
post-operative jaundice 
hepatocellular dz (hepatitis, cirrhosis) 
Cholestasis 
impaired formation or excretion of bile 
*can be drug induced: oral contraceptives, 
methyltestosterone. phenothiazines 
Extrahepatic Bilary Obstruction 
bile duct problems: gallstones, bile duct tumors, bile 
duct strictures, bile duct compression, pancreatic 
head cancer 
See Jaundice above 
non-specific GI symptoms, 
fatigue 
Iigh Bilirubin 
Signs / Symptoms 
increase of bilirubin in skin/ 
sclera, causing yellowing 
most visible in sclera 
dark urine often 
see Jaundice above 
onon-specific GI symptoms & 
fatigue 
see Jaundice above 
mildly increased 
Unconjugated 
bilirubin 
ALT, AST may be 
normal 
*may see kemicterus: symptoms 
due to accumulation of 
bilirubin in the brain causing 
neurologic damage, mental 
retardation, vision problems, 
movement disorders 
Diagnostic Tests 
bilirubin >2.5 
mgldl 
increased 
Unconjugated 
bilirubin 
Reassurance of 
benign condition 
Proper diet and 
supplements if 
needed 
jaundice 
increased Alkaline 
Phosphatase (3-4X) 
hypercholesterolemia 
skin xanthomas 
* malabsorption of fat & fat- 
soluble vitamins 
apruritis (itching from 
retention of bile salts) 
eosinophilia (if drug 
induced) 
Treatment 
determine and treat 
cause 
determine and treat 
cause 
increased bilirubin 
increased ALT, 
AST 
increased alkaline 
phosphatase 
signs and 
symptoms 
*ERCP, ultrasound, 
CT scan or MRI 
to find 
cholestasis 
increased 
Unconjugated 
bilirubin 
signs of yellowed 
skin, sclera 
vitamin 
supplements 
photo therapy: 
exposure to "bili 
lights" to help 
break down the 
bilirubin 
exposure to indirect 
sunlight 
Epidemiology / Etiology 
*inflammation of liver, causing cell damage 
*acute & chronic types 
drug, viral, alcohol induced 
Viral Hepatitis Phases: 
1. incubation period 
2. symptomatic preicteric - before jaundice 
3. symptomatic icteric --jaundiced 
4. convalescence - recovery from symptoms 
** peak infectivity in last days of incubation and 
first days of acute symptoms 
Hepatitis A 
(HAV) 
"Infectious 
Hepatitis" 
Hepatitis B 
(HBV) 
"Serum 
Hepatitis" 
Hepatitis C 
(HCV) 
Virus 
RNA 
DNA 
RNA 
Transmission 
Fecal-oral 
spread by 
contaminated 
water & foods 
(raw/ steamed 
shellfish) 
*Body fluids: 
semen, saliva, 
sweat, tears, 
breast milk, 
"blood* 
Paraenteral, 
sexual, 
perinatal 
. (vertical 
transmission) 
Hepatitis: General Info 
Signs / Symptoms 
*Fever, muscle, joint aches, fatigue 
*GI: N&V, loss of appetite, diarrhea 
abdominal pain (RUQ) 
nausea with smoking 
*jaundice 50% 
dark urine 
hepatomegaly 
splenomegaly (20%) 
urticaria (hives) 
symptoms vary depending on immune response 
Diagnostic Tests 
clinical presentation 
liver profile (increased 
Liver Function 
test's (LFT's)) 
CBC (increased 
WBC) 
hepatitis profile (Ab & 
Ag determination) 
Treatment 
identify cause 
supportive 
IV fluids 
Prophylaxis 
Avoid alcohol 
Viral Hepatitis Types 
remains in blood for 4-26 
wks during prolonged 
asymptomatic 
incubation period 
incubation 2wks-6mo 
often subclinical 
cirrhosis in 20% 
Course 
*Incubation 2-6 wks 
shed in stool 1-2 wks 
before & 1 wk after 
onset of jaundice 
+ 50% of cases 
subclinical 
60-65% of cases 
subclinical 
090-95% if 
acquired early 
in life / birth 
chronic hepatitis 
develops in 
85% 
leading cause of 
chronic liver dz 
in world 
Chronic carrier? 
No. 
HAV usually 
resolves after 4- 
8 wks 
Yes 
10% adult 
high risk sexual behavior), 
infants/ children, and if on 
dialysis 
Vaccine 
recommended for at risk persons 
traveling to certain countries, if 
you have a history chronic liver 
disease, if you have contact with 
persons with HAV, and for 
children (in certain states) 
~artiallv effective to HBV & HCV 
recommended for high risk 
individuals (medical workers, 
none currently available 
Other 
50% 
seropositive 
by age 50 
increased risk 
of hepatic 
cancer 
leading 
indication for 
liver 
transplant 
Fatty liver 
Alcoholic Hepatitis 
Cirrhosis 
** usually caused by 
chronic alcohol use (60- 
70 %) 
Hepatic Failure 
Signs1 Symptoms 
body uses alcohol for energy, and fat is 
-. 
stored accumulating in liver 
(hepatomegaly). Fat droplets coalesce and 
form globules in liver 
also happens in obesity, diabetes, 
malnutrition, medications 
.occurs when lipids exceed 5% of liver 
weight 
Diagnostic Tests 
Increased LFT's 
.Physical examination 
shows hepatomegaly 
.Possible RUQ pain, 
tenderness, jaundice 
Ultrasound, CT 
Biopsy 
Increased LFT's: AST 
> ALT 
Thrombocytopenia 
Biopsy 
Alcohol Induced Liver Diseases 
increased LFT's 
h ypoalbuminemia 
anemia 
biopsy 
liver begins to shrink 
alcoholic fatty change with fever, jaundice, 
hepatomegaly, liver tenderness 
ascites, encephalopathy, variceal bleeding 
*Mallory bodies made hyaline form within 
damaged liver cells causing an 
inflammatory reaction 
- 
hypoalbuminemia 
biopsy 
- 
- 
Prognosis 
good if quit drinking 
liver can regenerate 
.other problems due to alcohol: diabetes, vit 
B deficiency 
end stage disease 
presence of fibrosis with nodule formation 
ascites (fluid in abdomen) 
varices (leaky vessels) 
.encephalopathy (impaired consciousness, 
personality changes, seizures) 
hepatorenal syndrome (renal failure) 
hyperammonemia (can't excrete b/c of liver 
failure) 
jaundice 
coagulopathy 
hypoalbuminemia 
ascites 
hepatic encephalopathy 
often can repair if quit 
drinking, but 
sometimes 
progresses to 
cirrhosis regardless 
permanent damage 
if don't quit drinking 
may only live -6mo 
progresses to liver 
failure 
not good 
Treatment 
quit drinking 
lose weight 
quit drinking 
proper diet with 
vitamin 
supplementation 
(especially vitamin 
B) 
quit drinking 
treat complications 
- 
quit drinking 
treatment generally 
unsuccessful 
Background: 
Basics 
Primary purpose of the endocrine system is to maintain metabolic equilibrium (homeostasis) 
Hormones are blood-borne chemical messengers that regulate growth, reproduction, and metabolic activity of virtually all organs in the body 
Negative feed back loop regulates many hormones 
Most endocrine disorders involve either hypo- or hypersecretion of a hormone, therefore a single blood test is needed for assessment 
If a single blood test is inconclusive, use dynamic tests such as hormonal suppression or stimulation tests 
Computed Tomography (CT) 
Scan 
Magnetic Resonance Imaging 
(MRI) 
Ultrasonography 
Isotope 
Oral glucose tolerance test 
Fasting Plasma Glucose 
Glycosylated hemoglobin Alc  
(HbAlc) 
Dexamethasone suppression test 
Diagnostic Tests 
specialized X-ray images used to examine tissues and organs. Can produce cross sectional images of organs and their 
internal structure. Uses ionizin~ radiation 
uses a magnet and radiofrequency signals to create detailed images of structures. Magnetic resonance causes hydrogen 
nuclei to emit a signal that is recorded. Creates 3 dimensional images 
uses high frequency sound waves to examine organs in the body non invasively 
- 
radiopharmaceuticals are injected into the blood stream, or ingested and a scanning device is passed over the area to be 
examined. Any abnormal tissue metabolism (necrosis, granulomas, tumors) will absorb more of the radioisotope and emit 
greater amounts of radiation (hot spots) 
measures the body's ability to metabolize glucose 
- 
After fasting for 12 hours, patient is given a known amount of glucose solution to ingest. Blood glucose levels are checked 
before the solution in ingested and then every 30-60 min for to 3 hours after 
Normal values: 
fasting: 60 to 1 10 mg/dL 
1 hour: less than 200 mg/dL 
2 hours: less than 140 mg/dL. 
~e tween  140-200 mg/dL is considered impaired glucose tolerance or pre-diabetes. 
Greater than 200 mg/dL is diagnostic of diabetes mellitus 
Drawn after at least 8 hour fast (not longer than 16 hrs) 
- 
Diabetes: ~140mgldL (7.77 rnrnhl/L) 
Determines the % of glycosylated hemoglobin (glucose stuck to protein) over time (3%) 
Normal: 6%  
Normal patient should suppress plasma cortisol levels to < 3pg/dL 
8 A.M. Plasma cortisol > 10pg/ dL indicated hypercortisolism 
Urinalysis Looks at color, qualitative chemical analysis, and concentration of urine. Chemical analysis includes blood, protein, 
bilirubin, pH. Also looks at WBC, bacteria, and crystals in urine. 
Normal: No protein, blood, glucose. pH 6.0 
Principal Endocrine Organs 
Hypothalamus 
Pituitary 
Hormones Produced 
ReIeasing hormone, ADH, oxytocin 
ACTH, GH, Prolactin, LH, FSH, TSH, MSH 
Erythrocyte Sedimentation Rate 
(ESR) 
Complete Blood Count (CBC) 
Rate at which erythrocytes settle out of anticoagulated blood in 1 hr. 
Normal values: 
Males (agel2): 0-15 mm/h 
Females ((age + lo)/ 2): 0-20 mm/h 
Children: 0- 10 mm/h 
Inflammatory and necrotic processes cause aggregation of RBC's therefore more likely settle faster 
Reports amount and types of cellular elements in the blood including detailed information on RBCs, WBCs, and platelets. 
Includes Hb, RBC count, Hematocrit (HCT) which measures RBC mass-expressed in percentage. 
Normal values: 
WBC: 4,500 to 10,000 cells/mcl 
RBC: Females: 4 . 6 ~ 1 0 ' ~ ~ ;  Males: 5.2~10" /L, 
HCT: Females: 36.1-44.3%; Males: 40.7-50.3% 
Hb (varies with altitude): Females: 12.1 to 15.1 gmldl; Males: 13.8 to 17.2 grntdl 
Adrenal glands: 
0~11e r  layel. (cortcx) minerulocorticoids. glucocol-t~coids, gonadocorticoids (cort~sol, aldosterone, androgens) 
, Inner layer (medulla) catecholamines (doparnine, norepinephrine, epinephrine) 
Thyroid gland 
Parathyroid gland 
Gonads 
Pancreatic islets 
thyroxine. miodothyroni ne 
parathyroid hormone 
esuadiol. progesterone, testosterone 
insulin, glucagon 

Pro~esterone 3 
Testosterone -major androgen secreted by the testes 
Insulin -secreted by beta cell of the pancreatic islets of Langerhans 
-metabolic and growth-promoting effects 
r s  
Glucagon -secreted by alpha cells of the pancreatic islets of Langerhans 
-leads to rise in plasma glucose 
Pituitary tumor 
(adenoma) 
Accounts for 10% of 
symptomatic 
intracranial tumors 
Most are benign 
40-60 YO 
Macroadenomas 
(> 1 cm) 
Microadenomas (<1 
Acromegaly Excessive GH in adults 
H y p o t h a l m i c - P i t u i t a r y  Dysfunction 
SignsJSy mptoms 1 Diagnostic Tests 
Excess or insufficient hormone release I Blood test for individual 
Most common disorders of excess hormone 
release: 
-Hyperprolactemia: amenorrhea, 
galactorrhea, impotence 
-Growth hormone: acromegaly 
-ACTH: Cushing's disease 
Ocular manifestations w/ macroadenoma: 
-cranial nerve involvement from 
compression in cavernous sinus (CN I, 11, 
IV, VI, and ophthalmic and maxillary 
divisions of CN V) 
-bitemporal hemianopsia 
-superior temporal visual field us~~al  l y 
affected I" 
Growth of bones and soft tissue (nose, 
tongue) 
Enlargement of hands and feet 
Increased thickness of skin with deep creases 
Enlargement of jaw with separation between 
teeth 
Osteoarthritis 
HTN (hypertension) 
hormone levels 
Imaging: 
-CT 
-MRI with contrast 
Serum IGF I levels reflects 
serum GH levels over the 
past 24 hrs 
Oral glucose tolerance test 
with monitoring of GH levels 
(normally GH levels will 
drop to <2pglL; failure to 
drop below this = 
Treatment 
Surgery for those 
producing neurologic 
symptoms 
Radiotherapy to shrink 
tumor 
Hormone replacement 
in hypopituitarism 
Dopamine agonists to 
shrink tumor 
-Bromocriptine 
-Cabergoline 
Somatostacin 
analogues 
-0ctreotide 
Radiation 
Transsphenoidal 
adenectomy 
Ocreotide 
Hyper- 
prolactinemia 
Hypopituitarism 
Excessive production 
of prolactin 
Causes: 
-Prolactinoma (more 
common in females) 
-Damage to 
hypothalamus or 
pituitary stalk + 
decrease production of 
dopamine (prolactin 
inhibitor)+ excess 
prolactin 
- Drugs that interfere 
with dopamine activity 
(Antidepressants, 
cimetidine) 
Decreased function of 
anterior pituitary gland 
Can be caused by head 
injury or prior surgery 
for pituitary adenomas 
Can be secondary to 
ACTH deficiency 
Left ventricular hypertrophy 
CHF 
Amenorrhea 
Galactorrhea 
Loss of libido 
Visual field defects 
Headaches 
Gonadal dysfunction (both men and women) 
Decrease secretion of gonadotropins, GH, 
TSH, prolactin and ACTH 
Adrenal dysfunction 
Hypothyroidism 
Delayed puberty 
Infertility, amenorrhea or menstrual disorders 
in women 
Slow reduction of libido and impotence in 
men 
Interruption of normal growth 
Look at old photos of patient 
to compare physical changes 
Blood test for Prolactin levels 
(>200clgn) 
MRI 
Serum gonadotropin levels 
Pituitary stimulation testing: 
GH, Prolactin, TSH, ACTH 
Dopamine agonists: 
-Bromocriptine 
-Cabergoline 
Transsphenoidal 
adenectomy 
Radiotherapy 
Supply the needed end 
organ hormone (GH, 
ACTH, TSH) 
(Hyper- 
catecholaminism) 
tumor") 
Can be adrenal or extra- 
Triad: 
-acute onset HTN 
Plasma catecholamine 
levels 
Surgical removal if 
possible 
Radiation 
Adrenal blockade: 
Metyrapone 
Tx of choice: 
transsphenoidal 
pituitary surgery 
Pituitary radiation 
(effective in children 
but not adults) 
Adrenalectomy 
Block adrenal steroid 
biosythesis 
Cushing's Syndrome 
(Hypercortisolism) 
adrenal origin 
+ family hx increases risk 
10% are extra-adrenal 
10% are malignant 
10% are familial 
ACTH-independent 
increase in cortisol 
Causes: 
-Benign adenoma 
-Malignant carcinoma 
-Hyperplasia 
-Inherited 
-administration of 
exogenous steroids 
-Headaches 
-Sweating 
Palpitations 
Hypertensive reti ~iopathy 
Increased levels of cortisol 
Early stages: HTN and weight gain 
Later stages: 
-Truncal obesity 
-"Moon" faces 
-Accumulation of fat in posterior neck and 
back ("buffalo hump") 
- 20% have DM 
-Thinning of skin, acne, easy bruising 
-Pigmentation of skin (addisonian-type) 
and nails 
-Osteoporosis 
Pituitary-dependent ACTH 
(Hyperadrenalism) 
Causes: 
-Microadenoma 
-Macroadenoma 
-Corticotrophic hyperplasia 
CT scan 
MRI scan 
Dexamethasone 
suppression test 
Impaired glucose 
tolerance due to 
increased insulin 
resistance 
MRI of pituitary with 
contrast 
Imaging of lungs or 
adrenals for ectopic 
source 
-Mental disturbances 
-scalp hair loss 
I.Iypcrtcnsive retinopathy 
Exophthaln~os 
Increase IOP 
Increased levels of ACTH 
Signs o f  chiasmal compression 
Increased levels of ACTH 
Hypokalemic alkalosis 
Ectopic ACTH 
Secretion 
Measure plasma ACTH 
levels 
MRI of pituitary 
Dexamethosone 
suppression test 
MRI or CT scan 
Check lungs, thorax, 
Accounts for >50% of 
spontaneous endogenous 
Cushing's syndrome 
FemalesBMales ( 5 :  1) 
30-40 years old 
tumor elsewhere (not in 
pituitary gland) producing 
(Hyperadrenalism) ACTH 
ketoconazole, 
mitotane and 
trilostane) 
Surgical removal 
Chemolradiotherapy 
common causes are small 
cell carcinoma of the lung 
(15% of cases) 
gland, adrenal glands 
Peripheral venous 
sampling to identify 
source of secretion 
if metastatic disease 
Addison's Disease 
(Primary Adrenal 
Failure) 
(Hypoadrenalism) 
Chronic adrenal 
insufficiency from 
progressive destruction of 
the adrenal cortex 
Autoimmune adrenalitis 
accounts for 60-70% of 
cases 
Decrease levels of ACTH 
Phase 1: 
-Few/no symptoms 
Phase 2: 
-Lethargy/weakness 
-GI disturbances 
-Hypotension 
-Hyperpigmentation (face, axillae, nipples) 
- 
Due to ACTH deficiency 
occurring in pituitary- 
(Hypoadrenalism) related disorders, or 
withdrawal of exogenous 
corticosteroids 
Phase 3: 
-adrenal crisis 
-renal impairment 
-severe abdominal pain 
-circulatory collapse with severe 
hypotension 
Pigmentation o f  lid o r  conjunctiva 
Decreased levels of ACTH 
• Hyponatremia 
Hypoglycemia 
Prerenal failure 
Hyperkalemia 
Skin pallor 
Weight gain 
Signs of chiasmal and cavernous sinus 
compression 
Decreased levels of aldosterone 
HTN 
Hypokalemia 
Conn's Disease 
(Primary 
Hyperaldosteronism) 
Blood test for ACTH 
levels 
Must distinguish from 
secondary adrenal 
failure 
Measure plasma 
cortisol level (if < 180 
nmol/L between 8-9 
Aldosterone secreting 
adenoma (80% of cases) 
Females>males (2: 1) 
middle aged 
Corticosteroid 
fludrocortisone if 
mineralcorticoids 
are deficient 
a.m. then cause is 
adrenal insufficiency) 
Blood test for ACTH 
levels 
Must distinguish from 
primary adrenal failure 
Measure plasma 
aldosterone, plasma 
rennin activity (PRA), 
and cortisol levels 
Corticosteroid 
fludrocortisone if 
mineralcorticoids 
are deficient 
Spironolactone 
Dexamethasone 
Surgical removal 
Thvroid Dvsfunction 
Hyperthyroidism 
(Thyrotoxicosis) 
Grave's Disease 
Hypermetabolic state caused by 
increased T3 and T4 levels 
Causes: 
-Diffuse hyperplasia of the thyroid 
with Grave's disease 
-Ingestion of excess thyroid hormone 
-Hyperfunctional multinodular goiter 
-Hyperfunctional adenoma of the 
thyroid 
-rarely from a pituitary tumor 
Autoimmune disorder (Type I1 
sensitivity- Ab developed to TSH 
receptors, thyroglobulin, and T3 and 
T4) 
Most common cause of endogenous 
hyperthyroidism 
Can be unilateral or bilateral 
0.4-1% of U.S. population has Grave's 
20-40 years old 
Females>Males (7: 1) 
Increased incidence with family history 
Associated with HLA-DR3 
Signs1 Symptoms 
Increased metabolic rate 
Nervousness, irritability, tremor, 
hyperreflexia 
Tachycardia 
Diarrhea 
Staring gaze with lid retraction 
from sympathetic stimulation 
Warm skin 
Heat intolerance 
Triad: 
1. Thyrotoxicosis 
2. Infiltrative 
ophthalmopathy : 
Exophthalmos 
EOM restriction (IR and 
MR most involved) 
EOM edema 
Diplopia (especially on 
upgaze) 
Lid retraction ,lid lag, lid 
edema 
Keratitis from dry eye 
Compressive optic 
neuropathy (decreased 
VA and color vision, 
change in visual field, 
+RAPD) 
3. Localized, infiltrative 
dermopathy : Pretibial 
myxedema- thickening and 
pigmentation of skin over lower 
1% 
High T3 and T4 with low TSH 
Diagnostic Tests I Treatment 
Serum TSH 
concentration 
Blood test-for T3 and 
T4 
Palpate thyroid gland 
Beta-blocker for adrenergic 
manifestations 
Antithyroid drugs: 
-Propylthiouracil 
-Methimazole 
Subtotal thyroidectomy 
Radioactive iodine 
Comprehensive vision 
exam with attention to: 
cranial nerves, acuity, 
color vision, pupils, 
motility, forced 
ductions, lids, Hertel 
exophtalmometry, 
cornea, tonometry, and 
ophthalmoscopy 
Serum TSH 
concentration 
Blood test for T3 and 
T4 levels 
Palpate thyroid gland 
Orbital CT scan (EOM 
enlargement with 
sparing of the tendons) 
MRI scan for 
intraorbital anatomy 
Treat underlying 
thyrotoxicosis 
Systemic steroids: 
prednisone 
Ocular lubricants 
Consider lid taping or 
goggles at night, punctual 
occlusion, tarsorrhaphy is 
exposure symptoms are 
severe 
Glasses with prism to 
correct diplopia if present 
Hypothyroidism 
Hashimoto's 
Thyroiditis 
(H~poth~roidism) 
-
Goiter 
Parathyroid Dysfunction 
Hyperparathyroidism 
-Primary 
-Secondary 
-Tertiary 
Reduced levels of thyroid hormones 
Causes of Primary Hypothyroidism: 
-Ablation of thyroid due to surgery or 
radiation therapy 
-Hashimoto's thyroiditis 
-idiopathic 
Causes of Secondary Hypothyroidism: 
-Pituitary or hypothalamus disease 
Autoimmune disease: autoantibodies 
that block TSH receptors 
Associated with HLA-DR5. 
Females>Males 
45-65 years old 
Serum TSH 
concentration 
Blood test for T3 and 
T4 levels 
DDx: 
Primary 
hypothyroidism: high 
TSH, low T3 and T4 
Secondary 
hypothyroidism: low 
TSH, low T3 and T4 
Serum TSH 
concentration 
Blood test for T3 and 
T4 levels 
-- 
Generalized apathy and mental 
sluggishness 
Cold intolerance 
Obese 
Delayed deep tendon reflex 
Constipation 
Bradycardia, pericardial 
effusions, heart failure 
- -- 
Diffuse symmetrical goiter 
Signs and symptoms of 
hypothyroidism 
Epidemiology1 Etiology 
most common endocrine 
disorder (incidence: 
111000) 
more common in females 
>45 years old 
excess secretion of 
Thyroxine 
Tri-iodothyronine 
L-Thyroxine 
If simple benign goiter, no 
treatment is recommended 
except for periodic 
evaluation; usually 
regresses gradually 
If endemic goiter, Iodine 
supplement or Thyroxine 
Thyroidectomy 
Neoplasm of thyroid 
Insufficient iodine in diet (endemic 
goiter) - Excessive TSH secretion 
from low levels of thyroxine secretion; 
assoc. with hypothyroidism 
FernalesMales 
Incidence increases with age 
Signs1 Symptoms 
Prirnarv: 
neoplastic transformation of cells of the 
parathyroid gland 
80% have hypersecreting adenomas 
Secondary: 
response to chronically low serum calcium 
Can occur in hyperthyroid, 
hypothyroid, or euthyroid states 
Possible swelling of the neck 
Dysphagia and dyspnea due to 
local compression 
Diagnostic Tests 
Serum PTH levels 
Serum calcium levels ~ 1 1 . 5  
mgldL (normal is 8.5-10.5 
mgIdL) 
Renal insufficiency and 
calcification of tissues occur in 
Serum TSH 
concentration 
Ultrasound 
CT scan 
Treatment 
Monitor 
Parathyroidecto 
my 
Band 
keratopathy: 
Irrigate EDTA 
(ethylenediamin - 
e- tetraacetate) 
onto Bowman's 
after corneal 
epithelium is 
removed 
calcium level > 13 mg/dL 
Medical emergencey: calcium 
level> 14.5mgldL 
PTH+ dysfunction of 
calcium, phosphate, and 
bone metabolism 
levels 
commonly associated with chronic renal 
failure 
no specific abnormality of the parathyroid 
gland 
PTH levels usually normalize in 6 mo. 
Tertiarv: 
When elevated PTH levels persist after 6 
mo of secondary hyperparathyroidism 
Proximal muscle weakness 
Headache 
Hypercalcemia 
Renal calculi 
Pseudo-gout 
Osteoporosis 
Peptic ulcer 
Band keratopathy 
Pannus formation 
Hypoparathyroidism decreased production of 
PTH or decreased 
sensitivity of the target 
organs to PTH 
usually associated with 
postoperative 
thyroidectomy 
Can occur with untreated 
h ypocalcemia 
Hypocalcemia 
Hyperphosphatemia 
Normal renal function 
Muscle cramps 
Mild parasthesia 
Cardiac arrhythmias 
Mental status changes 
. ~ ~ ~ ~ ~ ~ ~ ~ ~ j ~ ~ ~ ~ i ~ i ~ i ~  
Cataract 
Papilledema 
Serum PTH levels 
Serum calcium levels 
Vitamin D metabolism 
Urinary CAMP levels 
Urinary phosphate response to 
exogenous PTH 
Calcium 
Vitamin D 
supplements) 
Treat eye 
conditions as 
necessary 
Diabetes Mellitus 
General: 
Leading cause of death and disability of 20-74 year olds in U.S. 
Leading cause of blindness in U.S. in 20-64 year olds 
Involves about 14 million Americans: 50% of whom are undiagnosed 
Higher prevalence in African Americans, Native Americans, Hispanic, and elderly 
Group of disorders characterized by body's inability to metabolize glucose properly+ hyperglycemia 
-
Type I (Insulin 
depedent) 
- --- 
Epidemiology/ Etiology Signs1 Symptoms Treatment 
Type IA: Autoimmune- 
cell mediated destruction 
of insulin producing LJ 
cells in the pancreatic 
islets; more common 
than IB 
Type IB: Absolute 
insulin deficiency; 
idiopathic 
Acute stress and viral 
infection may cause 
onset 
5% risk if sibling has 
type I 
Peak age onset: 12 years 
old 
Type I1 (Non-insulin 
dependent) 
Polyuria and polydipsia 
Weight loss 
Blurred vision (retinopathy, cataracts, 
glaucoma) 
Hyperglycemia (rapid onset) 
Significant, sustained ketonuria 
Family history of type I 
Nausea and vomiting 
Random plasma glucose >11.1 mmol/L 
(200 mg/dL) in association with 
symptoms of hyperglycemia 
Fasting plasma glucose >7.0 mmol/L (126 
mg/dL): no caloric intake for previous 8 
hrs 
Insulin resistance due to 
reduced number of 
receptor sites or defect in 
chemical reaction 
Defect in Kcells causing 
improper response to 
blood glucose levels 
Reduced number of acell 
' Strong genetic tendency 
(>type 1) 
' Peak age onset: 60 Years 
Random plasma 
glucose 
Fasting plasma 
glucose (normal is 
126 mg/dL) 
Hyperglycemia 
Polyuria or polydipsia 
Weight loss 
Blurred vision (retinopathy, cataracts. 
glaucoma) 
Infections: skin, urinary tract or perineal 
Complications: relinopathy or 
macrovascular disease 
NOT prone to ketoacidosis 
Random plasma glucose->ll. 1 mmolk  
Exogenous insulin 
(Humalog, Novolog, 
Neutral Protamine 
Hagedorn, Lente 
Insulins) 
Diet 
Exercise 
Monitor glycemic 
control with: 
o Urine testing 
o Fasting plasma 
glucose 
Glycosylated 
hemoglobin Alc  
(HbAlc); aim for 7- 
9% 
Random plasma 
glucose 
Fasting plasma 
glucose 
NOT dependent on 
insulin for survival 
May require insulin for 
stress induced 
hyperglycemia 
Medications: 
Sulfonylureas 
(Glipizide), Biguanides 
(Metformin), Alpha- 
Glucosidase Inhibitors 
(Acarbose) 
Hy percalcaemia 
old 
Obesity: BMI>35 kg/m2 
3 40X increase risk 
Hy pocalcaemia 
Epidemioloa/ Etiology 
Gestational DM All pregnant women May or may not require 
should be screened for insulin 
GDM during 24'h-28'h Monitor glycemic control 
5 yrs postpartum weeks of pregnancy (see methods above) 
o Fasting plasma glucose 105 mg/dL Fasting plasma glucose 
o 1 hour sample 190 mg/dL 
o 2 hour sample 2 165 mg/dL 
o 3 hour sample 2 145 mg/dL 
(200 mg/dL) in association with 
symptoms of hyperglycemia 
Fasting plasma glucose >7.0 mmol/L (126 
mg/dL): no caloric intake for previous 8 
hrs 
primary 
hyperparathyroidism 
malignancy 
granulomatous diseases 
(sarcoidosis) 
medications 
vitamin D intoxication 
Diet 
Exercise 
Monitor glycemic 
control (see methods 
above) 
Hypoparathyroidism 
Surgical 
hypoparathyroidism 
Partial or transient PTH 
insufficiency 
Abnormal Calcium Metabolism 
Signs/ Symptoms 
total calcium level > 3rnmol/L (12 mg/dl) 
dehydration+ increases calcium levels more 
hypovolemic decompenstation: vomiting and 
osmotic diuresis 
prerenal, renal and postrenal impairment 
thirst, neuromuscular weakness, confusion 
increased neuromuscular excitability and 
cramping (tetany) 
Trousseau sign - carpopedal spasm 
Chvostek sign - increased irritability of 
Cranial Nerve V 
Laryngospasm, bronchospasm 
Hypocalcaemic seizures (grand or petit mal) 
Development of cataracts 
Prolongation of the QT interval 
Dx Tests 
CBC 
ESR 
Check urea, electrolytes, 
creatinine, calcium, 
magnesium, phosphate, 
alkaline phosphatase, 
albumin, PTH, cortisol, and 
thyroid functions 
Tx 
Infuse 1L 0.9% saline 
as soon as possible, 
then 1L q4-6h 
Watch ionic Potassium 
level and replace as 
needed 
Once rehydrated 
administer pamidronte 
Screen for myeloma 
Check renal function Attend to airways and 
(measures of electrolytes 
should include calcium, 
phosphate and magnesium) 
prepare for respiratory 
arrest 
Calcium injection 
Oral calcium 
supplementation 
1, Reproductive System 1 
Epidemiology 
o Can occur in sexually active women after menarch (ages 10-15 years, average 12.2 years) to age of menopause ( stage that follows last menstrual period 
>6 months without menses) 
o Most favorable age to bear children is between ages twenty and the mid thirties. 
o Normal term pregnancy is 37 to 42 weeks 
Diagnostic tests 
PhCG (beta human 
chorionic gonadotropin) 
blood serum testing 
PhCG (beta human 
chorionic gonadotropin) 
urine testing 
Ultrasound (UIS) 
Description of test 
+ Peptide hormone made of alpha and beta 
subunits produced by placental 
trophoblastic cells and maintains the corpus 
luteum during pregnancy. Changes in this 
hormone production begin almost 
immediately after conception and help 
insure normal development of the baby. 
+ This blood test is done at a doctor's 
office or in amedical lab 
3 PhCG positive in urine 28 days after last 
menstrual period . 
+ high frequency sound waves are 
transmitted from a transducer and passed 
through tissues. 
+ Reflections of the sound waves are 
detected by the transducer and transformed 
into images. Use diagnostically and during 
Indications 
- 
+ Pregnancy can be detected in blood serum 6- 9 days post -conception. Serum tests 
are more sensitive and accurate then urine tests and detect pregnancy earlier. 
+ blood plasma levels of PhCG peak at 8-10 weeks then fall to a plateau until 
delivery of the baby 
+ blood plasma levels below expected for a given date suggests ectopic pregnancy 
( pregnancy implanted outside of the uterus), abortion, or wrong dates 
+ levels higher then expected for a given date suggests multiple gestation, molar 
pregnancy (abnormal mass instead of a normal embryo in the uterus), trisomy 21, or 
wrong dates 
+Over the counter pregnancy tests (home pregnancy tests, HPT) use this method to 
detect. pregnancy 
3 Most HPT are 97 to 99% accurate if used correctly 
Trans-vaginal 
+ @ 5 weeks : gestational sac visible 
3 @ 8 weeks: fetal heart tones visible 
Trans-abdominal 
+ 6-8 weeks: intrauterine pregnancy 
pregnancy. 
First trimester ( 0 to 12 weeks) 
weeks) 
weeks) 
5 
+ No menstrual period 
+Breast changes : heavy full feeling, tenderness, tingling in the nipple area, darkened areolas 
+ bloating to ache in the lower abdomen, constipation 
+ fatigue and drowsiness 
+ occasional feelings of faintness 
+ nausea andor vomiting (morning sickness), metallic taste, increased salivation 
3 frequent urination 
increased vaginal secretions 
+ Weight loss or gain up to 5 pounds 
3 Mood swings, anxiety or hope, fear 
+ Increased energy 
+ increased appetite, food cravings, and food aversions, non food cravings ( eg, dirt, laundry starch) 
+ Constipation 
+ Disappearance of nausea 
+ Groin pain from round ligament contractions 
3 Skin changes: linea nigra (dark line on stomach), mask of pregnancy cholasma 
+bleeding gums and nose, nasal congestion 
+ leg cramps 
+ weight gain averaging 0.8 to 1.0 pounds / week 
+ Changes in sexual desire and activity 
+ fetal movement (quickening) 
+ Some 2" trimester changes may be noticed in addition to the following: 
+Backache, changes in balance, soreness in lower ribs 
+ Increased Braxton - Hicks contractions (periodic uterine contractions) 
+ Increased perspiration 
+ Heartburn or indigestion 
+Urinary urgency and increased frequency 
3 light sleep or insomnia 
+ Shortness of breath 
3 Hemorrhoids, Varicose veins, stretch marks, abdominal itching 
3 Swollen ankles, tingling or numbness in hands 
3 total weight gain of 25-40 pounds 
+ Menstrual like cramps, leaking amniotic fluid, backache 
+ blood tinged mucus from vagina 
3 uterine contractions 
Complication 
Pregnancy 
induced 
Hypertension 
(PIH) aka 
Gestational 
Hypertension 
(GH) 
Pre- Eclampsia aka 
Gestational 
hypertension with 
proteinuria 
Eclampsia aka 
Gestational 
Hypertension with 
convulsions 
Characteristics 
3 Diastolic hypertension develops after 
20 weeks gestation and usually resolves 
less then 42 days post- partum 
+ blood pressure higher then 140190 for 
at least two readings 
may have mild swelling of hands and 
feet 
3 increased risk for reduced placental 
blood flow, placental abruption, damage 
to maternal organs 
+Elevated blood pressure (> 140190) in 
the last half of pregnancy accompanied 
by edema in the hands feet or face with 
protein in the urine 
+ May follow preclampsia 
+Elevated blood pressure (> 140190) in 
the last half of pregnancy accompanikd 
by edema in the hands feet or face with 
convulsions 
3 high diastolic pressure, 
thrombocytopenia, elevated liver enzyme 
levels, severe nausea and vomiting, 
visual disturbances, RUQ pain, frontal 
headache, seizures 
+ Can lead to maternal death (rare), 
Epidemiology 
+ Due to an imbalance of thromboxane 
( vasoconstrictor) and prostaglandin 
(vasodilator) causing capillary damage, 
protein leakage into the interstitial tissue and 
hemorrhage 
Affects 6-8 % of expectant mothers in US 
Risk factors: 
+ first pregnancy 
+ PMhx or FHx of PIH 
+ DM, chronic hypertension, or renal 
insufficiency 
maternal age < 18 or > 35 years) 
+ obesity 
+ pregnant mothers in highly stressful living 
conditions 
+ multiule gestation 
+ previously known as toxemia 
3 bccurs in5% of pregnancies 
+ same as above 
- + occurs in 1 out of 2500 pregnancies 
Diagnosticnab 
rest 
3 after delivery 
Neurologic 
jcreening exam q 
12h 
+ Urine dip 
(looking for protein 
in urine q12h after 
delivery 
3 frequent blood 
pressure checks 
+ Urine dip to 
look for protein 
3 hematocrit 
+ serum chloride 
3 uric acid 
+ CBC 
Treatment 
GH without adverse 
complications: 
3 bed rest preferably 
on your side, normal 
salt and protein intake 
+ blood pressure 
checks and close 
medical supervision 
+ avoid diuretics and 
anti hypertensives 
+ stabilize and deliver 
baby 
3 anticonvulsants 
3 anti hypertensives 
( to decrease the risk of 
stroke) 
GH with adverse 
condition: 
+ stabilize and deliver 
baby 
3 anticonvulsants 
3 anti hypertensives 
( to decrease the risk of 
stroke) 
HELLP 
Placenta Previa 
+ elevated liver 
function tests 
3 RUQ pain 
+ CBC ( red blood 
cell and platelet 
count may be low) 
Ultrasound for 
diagnosis 
3 deliver the baby as 
soon as possible 
Stabilize and monitor 
If less then 36 
weeks GA deliver by 
C- section 
fetal complications related to pre- 
maturity, and fetal death 
3 Gestational hypertension with 
hemolysis, elevated liver enzymes, and 
low platelets indicating blood and liver 
complications 
3 abnormal location of the placenta at 
or near the internal cervical, laying over 
the cervix 
+ PAINLESS vaginal bleeding in the 
last trimester of pregnancy, usually at 30 
weeks 
Can lead to perinatal mortality, pre- 
maturity, maternal hemorrhage, acute 
renal failure 
Placental 
abruption 
Venous 
Thromboembolism 
Gestational 
Diabetes (GDM) 
H = hemolytic anemia 
EL= elevated liver enzymes 
P = low platelet count 
3 occur in 10 % of women with pre 
eclampsia or eclampsia 
3 11 200 at time of delivery 
Risk factors: 
3 previous hx of placenta previa 
3 increased maternal age 
multiple pregnancy 
3 fibroids or other uterine abnormalities 
Premature separation of a normally 
implanted placenta after 20 weeks 
gestation 
3 PAINFUL vaginal bleeding, uterine 
tenderness, uterine contractions 
+ may have fetal distress, bloody 
amniotic fluid 
+ fetal complications = mortality in 25- 
60%, pre-maturity, intrauterine hypoxia 
+ Maternal complications = < 1% 
mortality, DIC ( disseminated 
intravascular coagulation), acute renal 
failure, anemia 
+ Inflammation of a vein in the leg or 
pelvis and development of blood clots 
that adhere to the blood vessel wall. 
+ greater risk of blood clots in 
pregnancy 
3 Onset of diabetes mellitus during 
pregnancy 
+ 11 120 deliveries 
Risk factors 
3 previous abruption 
3 maternal hypertension (chronic PIH in 
50% of abruptions) 
+ maternal age > 35 
+ trauma 
+ uterine abnormality 
Placental abruption is the most common 
cause of DIC which is a disorder of the 
clotting cascade and leads to depleted clotting 
factors in the blood 
+0.5 - 31 1000 pregnancies 
Risk factors 
+ previous VTE, age > 35, obesity, bed rest 
/immobility, shock/ dehydration 
+ Occurs in 2-4 % of pregnancies 
+ Risk factors: 
Clinical diagnosis 
+ Venous Doppler 
sonogram 
Chest X-ray 
+ baseline CBC 
+ 50 g Oral 
Glucose Challenge 
Stabilize and monitor 
+ If less then 36 
weeks GA deliver, 
deliver by C- section if 
there is fetal or 
maternal distress 
+ Anti coagulants 
(heparin) 
+ compression 
stockings 
3 Treat GDM and 
impaired glucose 
Use of Medications and Abuse of Drugs 
A NTIBIOTICS 
+ not caused by diminished insulin 
production 
Usually presents at 24-28 weeks 
gestation 
+ anti- insulin factors produced by the 
placenta (human placental lactogen 
(WL)) and high maternal cortisol levels 
create increased peripheral insulin 
resistance 
+ this leads to high fasting glucose 
levels and GDM 
Can lead to complications such as: 
Maternal: Hypertension, nephropathy, 
hypoglycemia, ketoacidosis, diabetic 
coma, retinopathy, pyelonephritis 
Test ( OGCT) 
+ If positive 
result on OGCT 
then do Glucose 
tolerance test 
(GTT) 
o age >25 years 
o obesity 
o Race: higher incidence in Native 
American, Hispanic, Asian, and African 
Americans 
o FnxofDM 
o Previous history of GDM 
o Previous child with birth weight > 8.8 
lbs 
+ 50% risk of developing Type 2 DM in the 
next 20 years 
+ can lead to growth abnormalities, delayed 
organ maturity, congenital abnormalities in 
unborn child 
Ampicillin, cephalosporins 
Erythromycin 
Tetracyclines 
Sulfa Drugs 
tolerance 
+ tight glycemic 
control ( diet 
management first line 
of therapy) 
+ if blood glucose 
note well controlled 
with diet then use 
insulin therapy 
+ induce by 40 weeks 
3 stop insulin and 
diabetic diet 
postpartum 
These are the safest drugs to use in pregnancy to treat bacterial infection 
Use only if there is a contraindication to penicillin use, can cause maternal liver damage 
Stains children's teeth, and can cause fetal toxicity 
Can cause anti folate properties leading to neural tube defects, low birth weight, and pre-maturity 
Aspirin In late pregnancy may cause increased maternal bleeding after birth, has also been associated with increased intracranial 
hemorrhage in premature and low birth weight infants. 
Metronidazole 
Chloramphenicol 
Fluoroquinolones 
Defects in first trimester 
Fetal circulatory collapse 
Risk of cartilage damage 
Acetorninophen 
Ibuprofen 
- 
NSAIDS 
Low doses have been shown to be safe in pregnancy. Overdoses: associated with fetal defects and fetal death 
Interferes with prostaglandin production and may postpone onset of labor and increase postpartum bleeding 

performed if 
OGCT values are 
abnormal 
Glucose 
Tolerance Test 
+test measures the body's 
ability to metabolize glucose 
Test 
PRENATAL EXAMINATIONS AND TESTS + THESE TESTS MAY BE DONE IF A SCREENING TEST INDICATES 
-- 
-24-28 weeks gestation 
A POTENTIAL PROBLEM 
3 plasma glucose < 7.8 
mmoln = no GDM 
+ plasma glucose >= 10.3 
mmol/L= GDM established 
Indicaitons Description 
+ indicated in pregnancies with 
maternal age > 35, teratogenic 
exposure during pregnancy, Phx or 
Fhx of previous genetic or 
chromosomal abnormality, 
consanguinity, hx of three or more 
spontaneous abortions 
3 Helps parents decide about 
continuing or terminating a 
pregnancy 
Advantages: 
3 Enables pregnancy to be 
terminated earlier then with 
amniocentesis 
+ Rapid karyotyping and 
biochemical assay ( within 48 hours) 
+ high sensitivity and specificity 
Disadvantages: 
+ 1-2 % risk of spontaneous abortion 
+ Does not screen for neural tube 
defects 
+ risk of fetal limb injury 
+ 1-2 % incidence of false negative 
results 
+ Estimates fetal well being in the 
later weeks of pregnancy 
+ Used to determine is a high- risk 
of post date pregnancy could safely 
Weeks gestation 
Amniocentesis 
Normal result/ 
Abnormal result 
3 15-16 weeks gestation 
identifies genetic abnormalities 
(eg. Down's syndrome, sickle 
cell anemia, neural tube 
defects) 
+ In third trimester: provides 
information on fetal lung 
maturity when early delivery is 
being considered 
+ Reveals severity of Rh 
disease or other blood 
disorders 
+ Performed at 10-12 weeks 
gestation 
+ Results available in one to 
two weeks 
3 usually in third trimester 
+ Ultrasound guided transabdominal 
extraction of amniotic fluid 
3- The amniotic fluid is then examined 
by the lab 
+ 0.5 % risk of spontaneous abortion 
+ risk of fetal limb injury 
3 results take 10 -14 
days 
+ normally 
developing fetus vs. 
genetic/ chromosomal 
abnormality 
+ normally 
developing fetus vs. 
genetic/ chromosomal 
abnormality 
Chorionic Villus 
Sampling 
3 Ultrasound guided biopsy of fetal 
derived chorion using trans abdominal 
or trans cervical catheter. 
+ Tiny pieces of chorionic villi are 
suctioned into a syringe and sent to the 
lab for analysis 
Biophysical 
Profile (BPP) 
3 Evaluates fetal biophysical functions 
and has five components. 
Non - stress test (NST): 1 .checks the 
fetal heart rate's response to movement 
2. Fetal movement and activity induced. 
3, FetaI muscle tone 
4.Fetal breathing movements 
5-Amniotic fluid volume 
3 each component is scored with O,I, I 
or 2 so the highest possible is 10 points, 
+ This test takes about one hour. 
- 
VaginaV cervical + Secretions from the mother's vagina 3 Any time during the + infection or 
smear or cervical area are obtained with a pregnancy abnormal cells vs 
swab or suction bulb and then further normal cell +Determines if premature rupture of 
examined by the lab. membranes has occurred 
+ Used to measure level of feral 
fibronectin which may help to 
identify those at risk for preterm 
labor 
Respiratory System 
Background: 
Lung disease is America's #3 luller (1 in 7 deaths) 
Caution: Beta-blockers cause bronchospasm (contraindicated with asthma, COPD, and emphysema) 
Lung Disease: Compromised ventilation, poor pulmonary blood flow, low alveolar capillary surface, mismatch between pulmonary blood flow and ventilation 
Muscles that control respiration: 
Diaphragm - Contracts on inspiration and causes flattening and downward motion 
Accessory muscles of inspiration- nonnally contribute very little. 
*Expiration - relaxation of chest and diaphragm 
Normal Respiratory Rate: 
Adults: 12-18 cycleslmin 
Children: 20 cycleslmin 
Newborns: 44 cycles/ min 
*Bradypnea= slow rate, <10 cycles/min 
*Tachypnea = rapid rate, > 20 cycles/ min 
What controls/regulates respiration rate? 
Autonomic Nervous System 
o 2 Respiratory centers in medulla: Causes diaphragm to contract and relax on regular basis. Regulates amount of oxygen and carbon dioxide in 
blood 
o Sympathetic fibers: Increases ventilation, blood vessel constriction, bronchial smooth muscle dilation, inhibition of glands of bronchial tree 
o Parasympathetic fibers- Bronchial smooth muscle constriction, stimulation of glands of bronchial tree 
Cerebral cortex: Voluntary respiration. Can ovemde autonomic nervous system for brief periods (swimming, eating, talking) 
Chemoreceptors: 
o Central * (95% control): Monitors C02 in and pH of Cerebral Spinal Fluid. High C02 or increased acidity increases rate and depth of breathing 
o Peripheral: Monitors 02,  C02 and pH concentration in blood. Low 0 2  or high C02 or increased acidity increases rate and depth of breathing 
Mechanoreceptors: 
o Chest wall and airways- stretch receptors; overinflation3 signal to exhale 
o J receptors in juxtacapillary regions in lung periphery stimulate shallow breathing in response to poor blood flow 
o Imtant receptors in airways 
*chest pain is very uncommon with lung disease because lung tissue has no pain receptors 
(chest pain fiom pleural disease, pulmonary vascular disease, musculoskeletal pain) 
Examination: 
Observation: General comfort and breathmg pattern. Audible wheezing without stethoscope is very significant. Body posture/position and appearance of the 
patient 
Auscultation: Listen with stethoscope over areas of various lobes of the lungs 
Cough 
Adventitious breath sounds 
(acquired, non-normal) 
Ronchi 
Wheeze 
Consolidation 
Rub 
Crackles (Rales) 
Hemoptysis 
Dry, low pitched snore-like noise due to partial obstruction (often secretions). Heard more on expiration. Can be cleared by 
cough 
Musical squeak or whistling sound due to air being forced through narrow airways 
Sounds l&e breathing through snorkel. Due to fluid filling spaces and transmission of large airway noises to periphery 
Dry rubbing sound. Due to inflammation which causes rubbing pleural sac against chest wall 
Wheezing 
Shortness of 
breath 
(Dyspnea) 
Significance of Common Respiratory Symptoms 
Defense mechanism that helps clear excessive secretions and foreign material from the airways 
Most common symptom for which adults seek medical attention fiom PCPs in America 
Causes of chronic cough: smokmg (most common), postnasal drip syndrome, asthma, gastroesophageal reflux disease (GERD), chronic 
bronchitis 
57-75% of the time, cough is the only presenting manifestation of asthma and GERD 
The most common causes of acute cough: common cold, acute bacterial sinusitis, pertussis, exacerbation of chronic bronchitis, allergic rhinitis, 
and environmental irritant rhinitis 
Blood is coughed up that arises fiom nasopharynx, larynx, trachea, bronchi, or lungs 
Blood is frothy, bright red, and alkaline 
Common with dyspnea, pleuritic pain, or other chest discomfort 
Causes: tuberculosis (most common), bronchitis, pneumonia , nosebleed, lung cancer, pulmonary embolism or infarct, foreign bodies 
Continuous musical sound caused by narrowing of the lumen of a respiratory passageway 
Causes: asthma, tumors, foreign body airway obstruction, bronchial spasm, pulmonary infections, emphysema, pulmonary edema 
Air hunger resulting in labored or difficult breathing 
Only normal when due to vigorous work or athletic activity 
Signs: audibly labored breathmg, retraction of intercostal spaces, distressed facial expression, dilated nostrils, paradoxical movements of the 
chest and abdomen, gasping, sometimes cyanosis 
Can be caused by heart disease 
Chest X-ray 
Computed Tomography (CT) scan 
Pulmonary Angiography 
Evaluation of arterial blood gases and 
pH- indicate that status of gas exchange 
between the lungs and blood 
Complete Blood Count (CBC) 
Erythrocyte Sedimentation Rate (ESR) 
Diagnostic Tests 
used to evaluate for structural abnormalities 
specialized X-ray images used to examine tissues and organs. Can produce cross sectional images of organs and 
their internal structure. Uses ionizing radiation 
standard for diagnosis of pulmonary emboli and arteriovenous malformations 
o Partial pressure of Oxygen (p02): normal value is 90-100mm Hg 
Normally decreases with age (decrease in elasticity of lungs); not significant until <60mmHg 
Low in hypoxia 
o Partial pressure of Carbon Dioxide (pC02): normal value is 35-45 mm Hg 
Reflects alveolar ventilation 
Low values seen in hyperventilation 
High values seen in low respiration rate and poorly perfused tissue (C02 is passed through lungs more easily 
than 02) 
o pH: normal value is 7.35-7.45 
Low pH is seen in diabetic ketoacidosis, hgh  ASA doses and severe diarrhea 
High pH is seen in protracted vomiting or excessive use of bicarbonates and psychogenic hyperventilation 
Comparing pH with pC02 helps distinguish respiratory from metabolic abnormalities (pH is inversely related to 
P C O ~ )  
o Bicarbonate (HC03): normal is 24-28 meqL 
Buffer system 
Used to indicate acute (C02 decrease, normal bicarbonate) vs. chronic pulmonary disease (high bicarbonate 
level) 
Reports amount and types of cellular elements in the blood including detailed information on RBCs, WBCs, and 
platelets. Includes Hb, RBC count, Hematocrit (HCT) which measures RBC mass-expressed in percentage. 
o Normal: WBC: 4,500 to 10,000 cells/mcl 
RBC: Females: 4 . 6 ~ 1 0 ' ~ ~ ;  Males: 5 . 2 ~ 1 0 ' ~  /L 
HCT: Females: 36.1-44.3%: Males: 40.7-50.3% 
Hb (varies with altitude): Females: 12.1 to 15.1 grn/dl; Males: 13.8 to 17.2 &dl 
Rate at which erythrocytes settle out of anticoagulated blood in 1 hr. 
o Normal: Males (agel2): 0-15 mmih 
Females((age + 10)/2): 0-20 mm/h 
Children: 0- 10 mmlh 
Inflammatory and necrotic processes cause aggregation of RBC's therefore more likely settle faster 
Spirometry - tests pulmonary function and helps differentiate between obstructive or restrictive pulmonary disease 
o Patient takes as deep a breath as possible and exhales all the inspired air as rapidly and forcefully into the spirometer which measures and plots 
the inspiratory and expiratory air flow rates (lung volume/ second) on a graph 
o Shape and position of graph helps determine type of lung disease 
o Can be used to measure lung volume and capacity: 
Tidal Volume (TV)- volume of air expired and inspired with normal breathing 
Normal: 500-800mL 
Inspiratory Reserve Volume (1RV)- extra volume of air that can be inspired over normal breathing 
Expiratory Reserve Volume (ERV)- amount of air that can be expired forcefully after normal expiration 
Residual Volume (RV)- volume of air in lungs even after most forceful expiration 
Functional Residual Capacity (FRC)-amount of air remaining in lungs at end of normal expiration (stagnant air; not really functional; 
measured by having patient breath carbon dioxide) 
Vital Capacity (VC)- the lung capacity with forceful inspiration and expiration 
= Total Lung Capacity (TLC)- maximum volume of lungs 
Lung Volume Relationships: 
TLC = VC + RV 
RV= FRC -ERV 
Forced expiratory flow rate (PEFR): maximal rate of airflow during forced expiration; quantification of respiratory function 
o Use a peak flow meter to measure 
o Results are compared with age, height, and gender based norms 
o Reduced in: emphysema, asthma, COPD, bronchitis, smoking, etc. 
o Caution prescribing beta-blockers when PEFR 4 0 %  of expected 
o NO beta-blockers when PEFR < 50% 
Obstructive Pulmonary Disease (OPD) 
OPD- limitation of airflow especially on exhalation (because exhalation is passive) which can be caused by: 
o Changes in lumen size 
o Alteration in airway wall 
o Changes in supporting stnrcture surround the airway 
Changes fiom OPD manifest primarily in exhaIation: every valurne and capacity dealing with exhaIation is decreased (shallower) 
Consequences of obstructive volume changes: 
o High residual volume means diaphragm is already flatter at the beginning of each breath 
o Decreased ability to change volume of inwthom~ic space 
o Increases work of breathing+ person gets fatigued 
o Abnormal pulmonary gas exchange 
Spirogram af OPD patient ( w e n )  vs. Normal patient Ired) 
*increased residual volume 
*increased functional reserve capacity 
*normal or increased total lung capacity 
*decreased viral capacity 
*decreased tidal volume 
*decreased expiratory reserve volume 
Disorders 
Asthma 
1. Allergic 
(extrinsic): 
*type1 
hypersensitivity 
(anaphylactic- IgE 
mediated) 
age onset- children 
2. Idiosyncratic 
(intrinsic): 
unknown etiology 
age onset- later in 
life 
NOT IgE mediated 
smoke, cold air, 
exercise, etc. 
3. Industrial 
(occupational): 
ozone, nitrogen 
dioxide, industrial 
fumes 
probably a form of 
idiosyncratic 
asthma 
4. Status 
Asthmaticus: 
Prolonged, severe 
asthma attack that 
does not respond to 
treatment 
Chronic Obstructive 
Etiology 
reversible airway 
inflammation due to 
leukotrienes 
mucosal edema, and 
hypersecretion leading to airway 
obstruction 
airway hyperreactivity- 
intermittent attacks of bronchial 
smooth muscle constriction; 
decreased # of beta-adrenergic 
receptors3 bronchial 
constriction (obstruction) 
Pathology: (same for all types) 
Activation of local inflammatory 
cells (mast cells, T cells): 
increased secretions 
edema in tissue lining airway 
injury to epithelial cells of 
airway 
denuding of ainvays 
afferent sensory nerve endings 
exposed more (easily 
stimulated) 
neurally mediated smooth 
muscle hyper-responsiveness 
Characterized by presence of 
all ages 
kills 3,000 people is 
U.S. each year 
Obstructive Pulmonary Disease 
*characterized by 
exacerbations and remissions 
(NOT chronic; NOT 
progressive) 
variable due to range of 
severity 
often intermittent: 
o cough 
o wheezing 
o episodic dyspnea 
o sympathetic discharge 
(increase heart rate and 
sweating) 
o tachypnea 
o tachycardia 
occurs diffusely, but not 
evenly (one lobe may be more 
involved than another) 
Status Asthmatics: 
fatigue 
pulse rate > 100 bpm 
cyanosis 
inspiratory decrease >20 
mmHg in systolic blood 
pressure 
use of accessory respiratory 
Epidemiology 
muscles 
Signs/ Symptoms 
04~" leading cause of [ General: 
PlanITreatment 
*goal is to relieve symptoms and 
prevent recurrent attacks 
Anti-inflammatories: 
o Corticosteroids (inha1ation):drug of 
choice for moderate to severe 
asthma; most effective long-term 
agent 
o Leukotriene idubitors (oral): not 
useful for immediate 
bronchodilation 
o Mast cell stabilizers (inhaled 
microfine powder): used as a 
prophylactic to prevent 
hypersensitivity reaction; *good for 
pregnant women and children 
Bronchodilators: 
o j32 selective adrener~ic agonists 
(Inhalation): drug of choice for 
mild asthma (Albuterol, 
terbutaline, Salmeterol) 
o Anticholinergics (Iproatropium) 
o Methvlxanthines: (Theophylline) 
Toxic! (low therapeutic index) 
*AVOID ASPIRIN! (irreversibly 
binds with COX+ increase 
leukotrienes+bronchoconstriction) 
No curative thera~ies because it is 
Pulmonary Disease 
(COPD) 
1. Emphysema 
(Type A COPD) 
"Pink puffers" 
.. ............................................ 
2. Chronic 
bronchitis (Type B 
COPD) - smoker's 
cough 
"Blue bloaters" 
slowly progressive airflow 
obstruction due to chronic 
emphysema or bronchitis, or 
both 
Chronic inhalation of tobacco 
smoke* (most significant 
causative agent), air pollution, 
upper respiratory viral infections 
Genetic factor 
genetic factor (a-1-Antitrypsin 
deficiency) 
destruction of alveolar walls and 
the supporting structures+large 
bullae (widely dilated air spaces) 
3 loss of surface area causes less 
gas exchange 
bullae are weak and can rupture 
leading to pneumothorax(1ungs 
collapse3 air in chest cavity) 
and sudden death 
*loss of elastic recoil causes 
bronchioles to collapse upon 
expiration (obstructive b/c 
alveoli are closed off) 
Inflammation of the airways 
with hypertrophy of large airway 
mucous glands and 
hypersecretion of mucus 
death in the US 
.middle-aged and older 
individuals 
.Smokers 
dyspnea on exertion* (usually 
1 symptom) 
patient lowers activity level 
subconsciously to avoid 
symptoms 
cough and sputum production 
prominent use of accessory 
respiratory muscle (barrel 
chested) 
diffuse wheezing especially 
with forced expiration 
Differential diagnosis tests: 
chest radiography, pulmonary 
function tests, CT scan, CBC 
little or no cough 
expectoration 
*shortness of breath 
*pursed lips respiration 
tripod posture (aid in 
breathing) 
skinny (expend lots of 
calories just breathing) 
proportional and matched 
losses of ventilation and 
perfusion, therefore they are 
spared from severe hypoxia 
.................................................................... 
persistent, productive cough 
for 3 consecutive months of 3 
consecutive years 
wheezing and crackles 
Polycythemia 
chronic 
Goal: control symptoms and avoid 
harmful environments 
*smoking cessation 
Similar treatment as asthma: 
Bronchodilators, corticosteroids 
Oxygen therapy-only known 
therapeutic therapy to prolong 
survival in COPD patients 
Antibiotics if long standing infection 
Immunizations: *influenza vaccine 
is the single most effective 
intervention for reducing morbidity 
and mortality 
Surgery 
.................................... ..-.- .-.................................. 
Bullectomy- surgically remove 
bullae 
Volume reduction surgery- remove 
part of lung; allows for more space 
in thoracic cavity for diaphragm 
See COPD (above) 
.................................................................................. 
See COPD (above) 
- 
- 
Antibiotics 
Immunization: Influenza and 
pneumococcal pneumonia 
Bronchodilators 
Oxygen therapy 
Surgical resection 
Stop smoking andlor avoid second 
hand smoke 
Adequate nutritional intake 
treat aggressively 
use airway clearance techniques to 
prevent infection: 
1. percussion and postural drainage 
2. Dnase (Pulmozyme; Dornase-a) 
3. antibiotics: * most important 
single factor for increased life 
span 
4. Bronchodilators 
nutritional support 
double lung transplantation 
gene therapy may be the best hope 
for future 
Right ventricular hypertrophy 
Children 
Immune deficient 
people 
less common in 
developed countries 
with antibiotics and 
vaccination 
availability 
most common lethal 
genetic disease that 
affects Caucasians 
(1 in 20 caucasians 
are carriers) 
children 3 middle 
aged individuals 
Bronchiectasis 
Obese 
Edematous due to right sided 
heart failure 
Cyanotic (increased levels of 
C02); hypoxia 
No longer struggle to breath 
as long as they have adequate 
0 2  
chronic cough with purulent 
sputum production* 
hemoptysis 
rales 
peribronchial fibrosis seen on 
chest radiography 
segmental lung collapse can 
be seen with CT scan 
clubbing of fingers 
recurrent chest colds 
pleuritic pain 
progressive dyspnea 
cyanosis 
Elevated sodium and chloride 
concentration in sweat (>60 
mEqL) is diagnostic of cystic 
fibrosis 
nasal polyps+ pansinusitis 
infertility in 98% males and 
70-80% in females 
Pulmonary involvement: 
secretions cause lumen 
obstruction* 
hyperinflammatory lungs 
infections from normal floral 
(Pseudornonas aeruginosa, 
Staphylococcus aureus) 
bronchiectasis* from 
Abnormal and permanent 
dilatationldistortion of bronchi 
due to destruction of the 
bronchial wall (NOT the 
alveoli)+ suppurative infection 
causes small airway obstruction 
Cystic Fibrosis 
(Type of 
Most common cause is 
*bacterial pneumonia 
Can be congenital 
Autosomal recessive disease of 
the exocrine glands 
Bronchiectasis) abnormal chloride transport 
from epithelial cells causes 
changes in secretions through 
whole body (becomes 
abnormally viscous)+ 
obstruction of organs (lungs, 
pancreas, and gastrointestinal 
tract) 
99% of cystic fibrosis patients 
die from respiratory failure 
persistent1 prolonged 
infections 
Pancreatic Involvement: 
secretions obstruct pancreatic 
ducts3 inhibits secretion of 
digestive enzymes and 
bicarbonate 
enzymes blocked in ducts 
eventually digest pancreas+ 
diabetes 
Hepatic Involvement: 
reduction in volume and flow 
of bile (thicker) leads to stasis 
and obstruction of biliary 
t ree3  cirrhosis3can lead to 
hepatic failure 
Restrictive Lung Disease (RLD) 
RLD- difficulty in ability to cause lungs to change shape; cannot expand or contract well 
*characterized by a reduced expansion of lung 
parenchyma (organ cells specific to that organ) 
*manifests in inspiration and exhalation 
*decreased total lung capacity 
*decreased vital capacity 
*decreased functional residual capacity 
*decreased residual volume 
*everything gets smaller 
*in obstructive disease, FRC and RV are increased 
Restrictive Lung Disease: INFILTRATIVE 
Something gets into lung tissue causing diffuse lung injury and inflammation +leads to fibrosis of alveoli (scar tissue less elastic) and hckening and 
stiffening of the septae (restricts breathing)+ decreased gas exchange 
Disorders 
Pneumoconiosis 
Sarcoidosis 
Etiology 
---
inhalation of 
inorganic dust 
(asbestos, coal dust, 
cigarette smoke, 
silica* - most 
common cause) + 
accumulates in 
alveoli+ triggers 
immune response3 
collagen fibrosis 
multisystem 
granulomatous 
disease of unhown 
etiolpgy 
Epidemiology 
brick makers, pottery 
makers, coal miners 
(eastern 
Pennsylvania, 
western Maryland, 
West Virginia, 
Virginia, Kentucky) 
HLA-DR5 
20-40 year old 
African 
American 
Females 
.inflamed lungs 
.pleural effusion (fluid in pleural sac) 
.increased risk for bronchogenic carcinoma (especially 
with smoking: 59X risk) 
.chest radiography shows small isolated nodules or 
infiltrates throughout lungs 
--- - 
Hallmark: *noncaseating epithelioid granuloma 
chest radiography stages: 
Type 0: Clear chest films 
Type I: Bilateral hlar  adenopathy and normal lung 
parenchyma 
Type LI: Bilateral hilar adenopathy with diffuse 
parenchymal changes 
Type III: No hilar adenopathy with diffuse 
parenchymal changes 
Type IV: Pulmonary Fibrosis 
Increased ACE levels (Angiotensin-Converting 
Enzyme) 
biopsy of palpable lymph nodes 
unproductive cough; dyspnea 
25-54% of patients have ocular involvement: 
"Uveitis (most common), keratitis sicca , diplopia (CN 
palsies), glaucoma, "string of pearls" (cellular 
infiltrates) in vitreous, perivasculitis in retinal veins, 
neovascularization of the retina, cystoid rnacular 
edema, elevated nodular choroidal lesions 
Plan/Treatment 
remove from offending 
environment 
consult with ~ulmonary 
medicine specialist 
Prognosis: 
33% spontaneous 
remission 
33% remain stable 
33% progression with 
10% developing severe 
pulmonary fibrosis 
Treat only if symptomatic 
or multi-organ 
involvement 
Anti-inflammatory meds 
Oral corticosteroids 
Steroid inhalers 
Severe cases treat with: 
methotrexate, 
azahoprine, or 
cyclosporine 
Restrictive Lung Disease: Chest Wall Abnormalities 
May be mechanical or neuromuscular in origin; c 
population 1 to inadequate expansion of air spaces)+ I prevention I 
Disorders 
-
Kyphoscoliosis 
- 
n cause respiratory dysfunction and may lead to respiratory failure 
Fernales > I collapse of alveoli I Brace (early stages) I 
Etiology 
Posterior curvature 
(kyphosis) and lateral 
curvature (scoliosis) of the 
spine causes a decrease in 
the capacity and mobility 
of the chest wall and lungs 
childhood poliomyelitis 
congential abnormalities 
Epidemiology 
1% ofUS 
Spinal surgery 
Signs1 Symptoms 
progressive atelectasis (loss of lung volume due 
Males 
I eventually hypercapnic respiratory failure 1 I 
Treatment 
Early detection is key to 
arterial hypoxia 
exertional dyspnea 
chest radiograph shows widely spaced ribs + 
characteristic hump shaped back 
Obesity Genetic andlor 
environmental factors 
small expiratory reserve 
volume and thus breath 
close to residual volume 
30-50% of the 
adult U.S. 
population 
Body Mass Index of 30-39.9 kg/mz 
Hypoventilation (Pickwickian syndrome) 
Bronchial asthma 
Respiratory infections 
hyoxemia 
barrel chest 
obstructive sleep apnea 
treat underlying condition 
(i.e. hypothyroidism) 
diet/ exercise for weight 
loss (goal: 0.9-1.5kglwk) 
bariatric surgery (consider 
only when Body Mass 
Index > 40kg/m2 
Infectionldisorder 
Tuberculosis (TB) 
1. Active TB 
infectious* 
will develop within 2 
years in 5% with latent 
infection 
2. Latent TB 
noninfectious 
previously exposed to 
TB 
(+) antibodies for TB 
(+) Purified Protein 
Derivative (PPD), but 
no signs of active 
infection 
Pneumonia 
Etiology 
transmitted by 
airborne 
mycobacteria 
(Mycobacterium 
tuberculosis) 
affects multiple 
organs (lung, liver, 
spleen, kidney, 
brain, bones) 
may remain 
metabolically inert 
for years 
Bacterial or viral 
infection 
Nosocomial: 
acquired during 
hospital admission 
Typical: caused by S. 
pneumoniae, 
Haemophilus, and 
Staphylococcus 
species 
Atypical: caused by 
Legionella, 
Pulmonary Infection 
Epidemiology 
most common cause 
of infection-related 
death worldwide 
All ages 
HIV patients 
Immigrants 
living in tight 
quadrants 
using immune 
suppressant drugs 
health care providers 
#linfectious cause of 
death in US 
#6 leading cause of 
death in US 
Nosocomial 
Pneumonia is the 
leading cause of 
death among 
hospital-acquired 
infections 
Males> Females 
elders and infants are 
and Other Disorders 
Signs1 symptoms 
(+)Mantous test (PPD tuberculin 
placed intracutaneously; evaluate 
at 48-72 hours for induration, 
NOT color): induration >15mrn 
in immunocompetent individuals, 
>10mm in sick people without 
primary depression of immune 
system, or >5mm in 
immunosuppressed individuals 
lymphadenopathy (in active TB) 
abnormal breath sounds over the 
upper lobes 
cough, hemoptysis 
sweats, fever, chills , malaise 
primarily affects lungs first, then 
lymphatic system, bones and 
joints, and meninges 
( +) lung infiltrates on chest x-rays 
(+) Mycobacteria in sputum 
Obtain a CBC count 
blood or rust-colored sputum 
rigors or shaking chills 
cough 
(+)infiltrates on chest x-ray 
pleuritic chest pain 
Corneal ulcers 
dullness to percussion over 
pneurnonic consolidation 
rales or crackles 
pleural friction rub 
(+) sputum cultures with Gram 
stain 
Treatment 
reported to public authorities 
Prevent transmission of active TB: 
masks, isolation 
Rifampin- inhibits RNA synthesis of M. 
TuberculosisPyrazinamide- bactericidal 
to dividing M. tuberculosis 
Ethambutol- impairs metabolism of 
mycobacteria; most important adverse 
effect is optic neuritis (check VA's and 
RIG color vision) 
Isoniazid (INH): *drug of choice for 
preventative therapy; most potent of anti- 
TB drugs 
Pyridoxine (Vitamin B6): co- 
administered to children 6 years +; for 
pregnant patients, diabetic, alcoholics, 
and malnourished individuals; helps 
diminish risk of peripheral neuropathy 
from isoniazid 
Surgery: Pulmonary resection may be 
required in drug resistant and 
advanced cases 
Macrolides for low risk patients 
Marcolides + one 2nd or 3"' generation 
cephalosporin, amoxicillin-clavulanate, 
or respiratory fluoroquniolone for 
patients >60 years old and at greater risk 
IV macrolide + IV 3rd generation 
cephalosporin for severely ill patients 
Histoplasmosis 
4 categories: Benign, 
Primary Acute, 
Progressive 
Disseminated, Chronic 
Pulmonary 
Obstructive Sleep 
Mycoplasma, and 
Chlamydia species 
Pseudomonas 
aeruginosa: usually 
in immune 
compromised 
individuals 
fungus hisotoplasma 
capsulatum spores 
enters respiratory 
tract via inhalation 
from soil, or birdhat 
droppings+ 
engulfed by 
neutrophils and 
macrophages+yeast 
formation3 yeast 
migration to lymph 
nodes and organs+ 
immune response 
develops3 
granuloma 
formation, necrosis, 
fibrotic, 
encapsulation (scar) 
+ months to years 
later, necrotic areas 
become calcified 
not contagious 
human to human 
recurrent episodes of 
Apnea (OSA) 
1 
most vulnerable 
immune 
compromised 
individuals 
most common of the 
endemic mycoses 
major cause of 
morbidity and 
mortality in patients 
living in endemic 
areas (southeastern, 
mid-Atlantic, and 
central states, Ohio 
and Mississippi 
River valleys) 
all ages 
bridge cleaners 
Male>Females (4: 1) 
Caucasians>Afiican 
Americans 
most common sleep 
complete cessation 
of respiration >10 
seconds due to 
complete collapse of 
(+) blood cultures in 40% of 
patients 
4 categories: 
Benign: >90% asymptomatic 
Primary Acute: acute onset of flu 
like symptoms, histoplasmomas 
Pronessive Disseminated: 
histoplasmomas, adrenal gland 
involvement, anemia, enlarged 
lymph nodes, liver, spleen 
Chronic Pulmonarv: infection of 
lungs already compromised by 
other disease (COPD) 
Chest X-ray, CTscan: 
histoplasmomas* (hallmark) 
(+) histoplasma glycoprotein 
antigen in urine of 90% of 
patients 
(+) fimgus cultures from bone 
marrow, blood cultures, sputum 
*Presumed Ocular Histoplasmosis 
Syndrome (POHS): 
circurnpapillary choroiditis, 
atrophic chorioretinal lesions, 
exudative macuopathy (normally 
occurs 10-30 years post-infection) 
 
loud snoring, thrashes, gasps,, 
depends on category of disease and 
patients immune status (see individual 
categories below) 
Benign: >90% resolve without treatment 
Primary Acute: self limiting in 2-3 weeks 
Progressive Disseminated: antifungals, 
corticosteroids, pulmonary surgery; if 
left unbeated , up to 80% mortality rate 
within 4-1 0 months due to adrenal 
insufficiency 
Chronic Pulmonary: antifungals, 
corticosteroids, pulmonary surgery 
Ocular treatment: 
home Amsler grid for patient monitoring 
avoidance of stress, aspirin, and Valsalva 
maneuver 
Corticosteroids when indicated 
Fluorescein angiogram if neovascular net 
suspected 
Laser photocoagulation of neovascular 
membrane 
Surgical removal of subfoveal 
-neovascular nets 
weight loss 
disorder 
obese patients with 
thick necks 
craniofacial skeletal 
during sleep 
morning headaches 
HTN in 30-50% 
Increased incidence of: ischemic 
avoid of alcohol 4-6 hours before bed 
tongue retainer or bite guards 
sleep on side so uvula flops out of the 
way 
Lung cancer 
4 Types: 
3 non-small-cell lung 
carcinoma (non-SCLC) 
and 1 SCLC 
1. Squamous cell 
carcinomas: central 
near hilum; strong 
association with 
smoking 
2. Adenocarcinoma: 
peripheral airways 
3. Large-cell 
undifferentiated 
cancers: 5-10% of 
lung cancers 
4. Small-cell lung 
carcinoma (SCLC): 
rapid progression, 
metastatic (average 
survival time wlo tx is 
2-4months) 
upper airway during 
sleep due to 
anatomic and 
neuromuscular 
factors 
Cigarette smoking 
and asbestos 
increase risk 53 fold 
abnormalities 
increase size of soft 
palatine and tongue 
enlarged tonsils 
history of heavy 
d d u n g  
reduced ventilatory 
motor output to 
upper airway 
muscles 
Males> Females(2: 1) 
> 65 years old 
leading cause of 
cancer-related 
deaths in males and 
females worldwide 
smokers 
incidence increases 
with age (peaks 
between 70-80 years 
old) 
prolonged exposure 
to industrial 
carcinogens andlor 
air pollutants 
patients with existing 
lung damage ( i.e. 
tuberculosis, 
fibrosis) 
Adenocarinoma is 
more common in 
females than males 
heart disease, angina, nocturnal 
cardiac arrhythmias, myocardial 
infarction, stroke, impotence, 
glaucoma* 
Overnight sleep study 
(polysomnography) is required to 
diagnose OSA- sleep stages, heart 
rhythm, leg movements, and 
breathing patterns are monitored 
Mild= 5- 15 episodesh 
Moderate= 15-30 episodesh 
Severe= >30 episodesh 
Cough, hemoptysis 
Obstructive pneumonia 
Chest pain 
Anorexia, weight loss 
Hepatomegaly 
Diagnosis based on sputum 
cytology or bronchyoscopy, 
biopsy, bone scans, CT scans of 
lungs, brain, and liver, h4RI scans 
Tumor, Node, and Metastases 
(TNM) staging system is used to 
determine the prognosis and 
treatment of non-SCLC disease 
and differentiate between limited 
(confined to one hemithorax) and 
extensive disease 
T (primary tumor): classified by 
size and extent of invation 
N (regional lymph node status): 
classifies tumor by the presence or 
absence and extent of tumor 
metastases 
M (distant mestastasis): classifies 
tumor by location of metastases 
Nasal Constant Positive Airway Pressure 
(CPAP)- snugly fitting mask attached to 
fan which blows air into nostrils to keep 
upper airways from collapsing 
Surgery: Uvulopalatopharyngoplasty, 
craniofacial reconstruction, tracheostomy 
Medications: Antidepressants , CNS 
stimulants, nonarnphetamine (Modafinil) 
used to treat fatigue without interfering 
with normal sleep pattern 
Surgery - if the primary tumor is 
resectable and there is no metastasis; 
*treatment of choice for non-SCLC 
Chemotherapy- if the tumorls are 
unresectable because of intrathoracic 
spread or distant metastases; *main 
Nutrition 
Nutritional Abnormalities 
Malnutrition - voluntary or involuntary condition caused by excess or deficient food energy or nutrient intake or by an imbalance of nutrients 
o 41 % of children in the US suffer from chronic malnutrition 
o Every organ system is affected. Impairment of physical, cognitive, and physiologic growth, development and function 
o Immune response changes: 
loss of delayed hypersensitivity 
decreased number of T lymphocytes 
impaired lymphocyte response 
impaired phagocytosis 
decreased secretory immunoglobin A 
o General Treatment involves: 
Cardiac stabilization 
Hydration 
Refer to primary care physician and mental health professional 
Protein Energy Malnutrition (PEM): 
o Kwashiorkor - fair to normal calorie intake with inadequate protein intake 
edema present 
o Marasmus - inadequate intake of protein and calories 
no edema present 
Most Common Mineral Deficiencies 
Mineral 
Calcium 
Chromium 
Copper 
Iodine 
I 
Signs/ Symptoms 
osteoporosis 
stunted growth in children 
diabetes-like condition (inability to use glucose normally) 
anemia 
defective RBC formation 
decrease WBC count 
goiter 
mental and physical retardation in young 
miscarriage 
Vitamin 
A (retinol) 
fat-soluble 
precursor to retinal and 
retinoic acid 
precursor to the 
photosensitive visual 
photopigments of the rods and 
cones 
Vitamin Deficien 
Signs and Symptoms of Vitamin Deficiency 
(Hypovitaminosis) 
Cessation of bone growth 
Painful joints 
Impaired enamel formation with cracks in 
teeth + decayed teeth 
Anemia (often masked by dehydration) 
Night blindness 
hyperkeratinza~ion -Changes in epithelial 
tissue 
Iron 
Magnesium 
Phosphorus 
Potassium 
Sodium 
Zinc 
es and Toxicities 
Signs and Symptoms of Vitamin Toxicity 
(Hypervitaminosis) 
Potentially acute toxic dose = 25,000 IUIday 
Carotenemia- excessive amounts of vitamin A 
precursor foods (i.e. carrots + yellow-orange 
colored skin, but sclera remain white 
Increased activity of osteoclasts+ 
decalcification 
Joint pain 
Headache 
anemia 
fatigue 
blue sclera 
impaired cognitive function, reactivity and coordination 
inability to regulate body temperature 
- 
confusion 
bizarre muscle movements (especially of eye and face muscles) 
hallucinations 
difficulty swallowing 
P 
fatigue 
loss of appetite 
abdominal bloating 
arrhythmias 
weak respiratory muscles 
muscle cramps 
reduced plasma volume 
diarrhea 
dehydration 
delayed growth and sexual maturation 
night blindness 
Adult Recommended Daily 
Allowance (RDA) 
5000 IU/ day 
Retinol found in: fortified 
milk, cheese, cream, butter, 
fortified margarine, eggs, liver 
Beta-carotene found in: 
spinach, other dark leafy 
vegetables, deep orange fruits 
and vegetables (apricots, 
necessary for conjunctival 
RNA and glycoprotein 
synthesis 
Beta-carotene is be converted 
into vitamin A in the body 
D 
fat soluble 
xerosis -dry eyes 
Bitot spots - triangular, perilimbal pray 
plaques of keratinized conjuncrival debris in 
the eyes 
Keratomalacia irreversible drying 
Corneal ulcers 
Plugging of hair follicles with keratin 
(hyperkeratosis) 
Diarrhea 
Suppression of immune system (frequent 
infections) 
Brain and spinal cord growth too fast for 
stunted skull and spine 
Kidney stones 
Rickets in children: 
Faulty calcification resulting in misshapen 
1 Cessation of menstruation 
w Slowed clotting time 
w Easily induced bleeding 
Dry, itchy skin and lips 
Loss of hair 
Brittle nails 
Nausea and vomiting 
Diarrhea 
Anemia 
Weight loss 
w Overstimulation of immune reactions 
C:onjunctivitis 
Muscle weakness 
Potentially acute toxic dose = 50,000 IUIday 
Increased calcium and phosphorus in blood 
. Loss of appetite 
Headache 
Bone pain 
Weakness, fatigue 
Excessive thirst 
Increased excretion of calcium in urine 
Kidney stones 
Irreversible renal damage 
Calcification of soft tissues (blood vessels, 
kidneys, heart, lungs, tissues around joints) 
death 
promotes mineralization of bones (bowing of legs) and retarded growth 
Enlargement of ends of long bones 
Deformities of ribs 
Delayed closing of fontanel (open space in 
the top of a baby's skull before the bones 
have grown together) resulting in rapid 
enlargement of head 
Slow eruption of teeth 
Malformed, decay-prone teeth 
Protrusion of abdomen 
Abnormally high secretion of parathyroid 
hormone 
Osteomalacia in adults: 
Softening effect: deformities of limbs, spine, 
thorax, and pelvis 
Pain in pelvis, lower back, and legs 
Bone fractures 
Decreased calcium a n d  or phosphorous 
Involuntary twitching, muscle spasms 
400 IU/day 
Found in: self-synthesis with 
Ultraviolet light; fortified milk, 
fortified margarine, egg yolk, 
liver, fatty fish 
E 
fat soluble 
antioxidant 
stabilization of cell 
membranes 
regulation of oxidation 
reactions protection of 
vitamin A 
K 
Fat soluble 
participates in the synthesis of 
blood-clotting proteins and a 
bone protein that regulates 
blood calcium 
Red blood cell breakage 
Anemia 
Degeneration of muscular and nervous system 
Weakness 
. Difficulty walking 
Severe pain in calf muscles 
1,inlitations is upward gaze 
Visual-field constriction 
Complete blindness (with prolonged 
deficiency) 
nystagmus 
, Hemorrhaging 
Ecchymosis 
. Petechiae 
Birth defects: underdevelopment of the face, 
bones, nose, and fingers 
Vitamin B1 (Thiamin) 
used in energy metabolism 
supports normal appetite and 
nerve function 
Water soluble and is 
destroyed in heat, 
pasteurization, and ionizing 
radiation 
Vitamin B2 (Riboflavin) 
used in energy metabolism, 
enzyme function, and fatty 
Potentially chronic toxic dose = 3,000 W d a y  
for >7 weeks 
nausea 
headache 
fatigue and weakness 
prolongs prothrombin time by inhibiting 
vitamin K + easy bruising and bleeding 
diplopia 
impaired immunity 
jaundice 
hemolytic anemia 
hyperbilirubinemia 
. blocked effects of oral anticoagulants 
30 IUIday 
Found in: polyunsaturated 
plant oils, leafy green 
vegetables, wheat germ, whole- 
grain products, liver, egg 
yolks, nuts, seeds 
Vitamin K should be taken to 
reverse toxic effects 
100-200 pglday 
Found in: bacterial synthesis 
in the digestive tract; liver, 
leafy green vegetables, milk, 
oils 
Also known as Beriberi 
Edema 
Enlarged heart, abnormal heart rhythms 
Heart failure 
Degeneration and weakness of muscular and 
nervous systems 
Painful calf muscles 
Decreased tendon reflexs 
Mental confusion 
Paresthesias 
Wernicke disease: ataxia, nystagmus, 
ophthalmople~ia, coma 
Cracks and redness at corners of mouth 
Painful, smooth, purplish red tongue 
. Inflamed eyelids 
cottage cheese, meat, leafy 
green vegetables, whole-grain 
or enriched breads and cereals 
generally nontoxic- effects usually minimal 
and nonspecific 
Tachycardia 
Hypotension 
Headache 
Anaphylaxis 
Vasodilation 
Weakness 
Convulsions 
Generally nontoxic 
acid and amino acid synthesis 
supports normal vision and 
skin health 
1.5 mg/day 
Found in: organ meats, yeast, 
eggs, whole grains, and green 
leafy vegetables 
. 1.7 mg/day 
Found in: milk, yogurt, 
. p 1 , ~ ~ ~ ~ 1 , ~ b i ~  
Reddening of the cornea 
Cataracts 
20 mglday 
Found in: milk, eggs, poultry, 
fish, whole-grain and enriched 
breads and cereals, nuts, and all 
protein containing foods 
150-300 pg/day 
Found in: widespread in 
almost all foods and 
synthesized in the intestinal 
flora 
Vitamin B6 neurotoxic dose = 300-500 mdday 2.0 mg /day 
pyridoxal, pyridoxine, and bloating 
pyridoxamine depression Found in: leafy green 
fatigue vegetables, meats, fish, 
acid metabolism impaired motor function irritability poultry, shellfish, legumes, 
helps make red blood cells convulsions Headache fruits, whole grains 
Water soluble impaired immune function Nerve damage leading to numbness and 
muscle weakness 
Bone pain 
cracked corners of mouth Ataxia 
Folic Acid Deficiency (a B Generally nontoxic 0.4 mg/day 
vitamin) Found in: leafy green 
used in DNA synthesis and Diarrhea vegetables, legumes, seeds, 
important in new cell Constipation liver 
Potentially toxic acute dose = 1,000 mg/day 
Painful flush and rash (excessive sweating) 
Diarrhea 
Headache 
Heartburn 
Nausea and vomiting 
Fainting 
Dizziness 
Liver damage 
Generally nontoxic 
P 
Water soluble 
Vitamin B3 (Niacin) 
Used in energy metabolism 
supports health of skin an 
nervous system, and digestive 
system 
Water soluble 
Biotin Deficiency (a B vitamin) 
used in energy metabolism, 
fat synthesis, amino acid 
metabolism, and glycogen 
synthesis 
Water soluble 
Dermatitis 
Fatigue andlor dizziness 
Also known as Pellagra 
4 D's: 
Diarrhea 
Dementia 
Dermatitis (photosensitive) 
Death 
Keratoconjunctivitis and keralomalacia may 
occur 
abnormal heart action 
low of appetite 
nausea 
depression 
hallucination 
muscle pain/ weakness1 fatigue 
dry, scaly dermatitis 
hair loss 
formation 
Decreases risk for neural tube 
defects 
Water soluble 
Vitamin B12 (Cobalarnin) 
Deficiency 
used in new cell synthesis 
helps maintain nerve cells 
reforms folate coenzyme 
helps to break down some 
fatty acids and amino acids 
Requires intrinsic factor for 
absorption 
Water soluble 
Vitamin C (Ascorbic Acid) 
used in collagen synthesis and 
scar tissue formation 
provides matrix for bone 
growth 
antioxidant 
used in thyroxin synthesis 
used in amino acid 
metabolism 
strengthens resistance to 
infection 
helps in absorption of iron 
Water soluble 
Immune suppression (frequent infections) 
Smooth, swollen, red tongue 
Depression 
Mental confusion 
Fainting/ fatigue 
Patchy darkening of skin and mucous 
membranes 
Also known as Pernicious Anemia 
Classic triad: 
Weakness 
Sore tongue 
Paresthesias 
Also known as Scurvy 
Anemia (small-cell type) 
Atherosclerotic plaques 
Pinpoint hemorrhages 
Abdominal cramps 
Immune suppression 
Bleeding gums 
loose teeth 
Muscle degeneration and pain 
Bone fragility 
Rough skin 
Blotchy bruises 
Failure of wounds to heal 
Generally nontoxic 
Potentially chronic toxic dose = 2 g/day 
Abdominal cramps 
Diarrhea 
HA 
Fatigue 
Insomnia 
Hot flashes 
Rashes 
Kidney stones 
Urinary tract problems 
Gout 
Occult rectal bleeding 
2 @day 
found in: milk products, eggs, 
fish, poultry, and meat 
60mg/day 
Smokers: 100 mg/day 
Found in: citrus fruits, dark 
green leafy vegetables 
Definition: a distui 
Disorder 
Anorexia 
Nervosa 
2 types: 
1. Food 
restricting 
behavior 
2. Food binge/ 
purge 
behavior 
Bulimia Nervosa 
2 types: 
3. purging type 
4. nonpurging 
type: fasts for 
days between 
binges 
Etiology 
Psychological 
eating 
disorder 
caused by 
multiple 
factors: 
culture, 
gender, race, 
socioeconomi 
c status, 
family 
influence 
Psychological 
eating 
disorder 
caused by 
multiple 
factors 
(culture, 
gender, race, 
sociaoeconom 
ic status, 
family 
liar that ieo~ardizes a 
Epidemiology 
femaleomales 
(9: 1) 
usually begins at 
14-18 years old 
Females>males 
(10: 1) 
More prevalent 
than Anorexia 
Nervosa 
Eating Disorders 
rson's physical or psychological health 
Signs/ Symptoms 
4 criteria: 
1. refusal to maintain body weight at or above a minimally normal 
weight for age and height 
2. intense fear of gaining weight or getting fat, even though underweight 
3. serious disturbance in the patient's experience and perception of 
hislher own shape and weight 
4. amenorrhea in postmenarcheal females (absence of at least 3 
consecutive menstrual cycles) 
can lead to: potassium deficiency, stroke, pulmonary edema, chronic 
inflammation (myocarditis) 
electrolyte disturbance 
cardiac irregularities 
kidney dysfunction 
cerebral atrophy 
neurological abnormalities 
GI disturbances 
Edema 
Dehydration 
I Infertility 
Osteoporosis and osteopenia 
Diabetes 
Mood disorders 
5 criteria: 
1. recurrent episodes of binge eating 
2. recurrent inappropriate compensatory behavior in order to prevent 
weight gain (self-induced vomiting, misuse of laxative, diuretics, 
enemas, or excessive exercise) 
3. the binge eating and inappropriate compensatory behaviors both 
occur, on average, at least 2xlweek for 3 months 
4. Self-evaluation is unduly influenced by body shape and weight 
5 .  the disturbance does not occur exclusively during episodes of 
Anorexia Nervosa 
cardiac irregularities 
Tx 
4-13% mortality (1 
in 6 die from it) 
*highest mortality 
rate of any 
psychiatric 
disorder 
Refer to PCP and a 
mental health 
professional 
(psychologist, 
social worker, 
counselor, 
dietician, support 
systems) 
Mortality rate is 
less than that of 
Anorexia Nervosa 
Refer to PCP and a 
mental health 
professional 
(psychologist, 
social worker, 
counselor, 
dietician, support 
systems) 
I Epidemiology1 Etiology 
Obesity I Accumulation of excess 
body fat due to intake of 
more food energy than 
spended 
Multifactoral disorder 
that can be caused by 
environmental factors 
(diet), physical 
inactivity, genetics, 
metabolism/ hormonal 
disorder, culture, 
psychological disorders, 
or a combination of any 
of these 
15-22% of the US 
population >20YO 
affects all age, gender, 
and race-ethnic groups 
kidney dysfunction 
cerebral atrophy 
neurological abnormalities 
GI disturbances 
Edema 
Dehydration 
Infertility 
Osteoporosis and osteopenia 
Diabetes 
Mood disorders 
Other Nutritional Disorders 
Signs1 Symptoms 
Body Mass Index (BMI) z30kg/m2 
High risk of: 
o Diabetes 
o Heart disease 
o High blood pressure 
o Stroke 
o Osteoarthritis 
o Gallstones 
o Lung disease and sleep apnea 
o Colon cancer 
o Endometrial cancer 
o Depression 
Treatment 
Dietary programs 
Exercise programs 
Behavioral changes 
Medications 
Surgery 
ss and Behavioral Disorders I 
Introduction 
-psychiatric disorders are functional impairment, result from disturbance of one or more of the following: biologic function, psychodynamic adaptation, learned 
behavior, social/environmental conditions 
Psychiatric assessment 
-thorough history and examination (mental status, medical conditions/medications, sociaVcultural history, environmental factors) 
-Examples of adjunctive testing (may be helpful in diagnosis, but not necessary): 
Intelligence tests: Wechsler Adult Intelligence Scale 
Personality test: Minnesota Multiphasia Personality Inventory (MMPI) analyses personality based on response pattern 
-Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) outlines major disorders of mood and behavior+published by American Psychiatric Assoc. 
-DSM uses a multiaxial or multidimensional approach to diagnosing because other factors in a person's life impact their mental health 
Definitions 
Mar~ic episode: mood change characterized by euphoria with hyperactivity, expansive behavior, increased irritability, distractibility, decreased need for sleep. 
Involves periods of highs and lows. Atypical episodes may include gross delusion and auditory hallucination. 
Delusion: thought process problem (persecutory most common) 
Hallucination: sense perception problem (auditory most common) 
TCA=Tricyclic antidepressants, block reuptake of norepinephrine and serotonin 
SSRI=Serotonin specific re-uptake inhibitors, increase levels of serotonin in synapses in the brain by reducing the ability of the presynaptic nerve cell to reabsorb 
the neurotransmitter after it is released (newer than TCA's, generally have similar effects, but fewer side effects) 
Anxiety Disorders 
characterized by overt anxiety or manifestation of a defense mechanism usually occurring during times of individualization and lack of control 
-onset in adolescence of intense anxiety 
-assoc with depression, -intense somatic sx: dyspnea, tachycardia, 
substance abuse, family history palpitations, headache, dizziness, paresthesia, 
nausea, may have agoraphobia 
-apprehension, worry, irritability, difficulty 
concentrating, insomnia 
-manifests at 20-35 YO 
-somatic complaints present more days than 
-5% lifetime prevalence not for at least 6 mos 
Diagnosis I Treatment 
-based on symptoms, ( -benzodiazepines and 
Type 
Panic 
Epidemiology/Cause I Signs/symptoms 
1% prevalence in U.S. I -short-lived. recurrent, unpredictable episodes 
course of illness, family 
history 
-based on symptoms, 
course of illness, family 
history 
selective serotonin reuptake 
inhibitors (SSRIs) for 
prevention of attacks 
-behavior therapy 
-SSRIs have less addiction 
potential and side effects 
-benzodiazepines used for 
limited periods of time 

Seasonal 
Affective 
Disorder 
(SAD) 
Psychotic Disorder 
characterized by strange subjective mental experiences, causing behavior to deviate from the norm 
delusions, hallucinations are common features of the psychotic process 
-depression during Autumn 
and Winter 
-U.S. 16-20% incidence 
I -more in women and young 
adults 
psychosis 
Name 
Schizophrenia 
Bipolar 
/ 
-depressed mood, lethargy 
-tend to gain weight, crave 
carbohydrates 
postulated to be caused by altered 
Cause/Epidemiology 
-multifactorial cause (genetic + 
environment + neurotransmitter 
pathophysiology~overactive 
mesolimbic dopaminergic 
system) 
-abrupt onset in  20's 
- 1 % incidence 
-high risk of suicide in manic 
state 
-begins in late adolescence, also 
common to occur in women 
around menopause 
-The Beck, Zung, and Hamilton-D 
scales, patient health questionnaire 
screen for depression 
-symptoms must occur yearly during 
same season 
brain physiology where neurons fire in a random fashion 
-bright light therapy3get 
response in 70% 
-1 hr light intensive of 10,000 lux 
-can use antidepressant meds 
SignsIS ymptoms 
-acute psychosis, patient not aware of their 
behavior+patient does not believe 
treatment is necessary and often resists it 
Positive svm~toms: delusions, 
hallucinations (usually auditory), 
disorganized speech, 
disorganizedtcatatonic behavior 
negative svm~toms : withdrawal, blunted 
emotions, reduced ability to relate to 
people 
Diagnosis 
-presently no lab test exists to 
confirm diagnosis 
-history of major trauma or 
event in life before symptoms 
arise 
Treatment 
-hospitalization in acute 
psychotic episode due to self- 
harm 
-anti-psychotic drugs to calm 
and reduce intensity of 
psychotic symptoms 
*risperidone-lorazepam 
combination in acute phase 
*clozapine in chronic phase 
to improve negative sx 
-episodic mood shifts into mania, major 
depression, hypomania, and mixed mood 
states 
-manic psychosis with gross disturbance in 
mood, behavior, thought (e.g. spending 
sprees, aggressive behavior) 
-if severe, will have delusions and 
hallucinations 
-patient unaware of their behavior 
-90% risk of recurrence of manic episode 
-based on symptoms, course 
of illness, family history 
-lithium carbonate to control 
manic episode 
-anticonvulsant (divalproex 
sodium) for acute mania 
-psychotherapy, attention to 
psychosocial stressors 
Name 
Alcoholism 
Drug Use 
Behavioral disorders 
Substance Use Disorders 
Cause/Epiderniology 
-most commonly abused substance 
in U.S. 
cause = genetic + environmental + 
personality factors 
major risk factors: male, family hx 
(sons of alcoholics 4Xt incidence) 
other risks: tobacco use, h/o 
hyperactivity, unemployment, 
reared in broken home, Irish, 
Scandinavian, native American 
descent 
-20% dependency in men, 8% for 
women 
Substance Abuse if have one or more of the following w/in 12 mos (DSM IV- 
TR): 
1. results in failure to fulfill obligations (work, home, school) 
2, in situations which it is physically hazardous (e.g. driving) 
3. causing recurrent related legal problems 
4. continued despite medical and social contraindications 
Opioids: drugs with actions that 
mimic momhine e. n. heroine 
Substance Dependence if have 3 or more of following w/in 12 mos (DSM IV- 
TR) : 
1. increased tolerance3 incr need of amount of substance to achieve effect 
2. withdrawal within hours to days after reductiodcessation of substance use 
3. substance taken in larger amounts than intended 
4. desire but unsuccessful effort to cut down intake 
5. much time taken to obtain and use substance and to recover from its 
effec 
SignsfS ymptoms 
-psychological dependence with 
withdrawal when intake is 
interrupted 
-tolerance to effects of alcohol 
-continued dnnking despite medical 
and social contraindications 
-impaired social~occupational 
fictioning 
-malnutritiodvit deficiency causing 
neurological problems (e.g. 
Wernicke-Korsakoff syndrome), 
cerebellar degeneration, alcoholic 
dementia, alcohol-related seizures, 
alcohol-induced depression, 
hallucinosis (paranoid psychosis), GI 
bleeding 
acute intoxication3 symptoms of 
overdosing on CNS depressant, 
Additional Complication+Fetal 
Alcohol Syndrome: low birth 
weight, mental retardation, variety of 
birth defects (facial and cardiac) 
Opioids: changes in mood, euphoria, 
drowsiness, drowsiness, needle 
3 
Diagnosis 
-alcoholic liver disease, cerebellar 
degeneration 
-elevated liver f ic t ion  tests, 
MCV, serum uric acid and 
triglycerides, f blood alcohol level 
Psvchological 
1.2 Question Test (Have you ever 
had problems with drinking 
before?++ if yes When was your 
last drink?++ if wlin 24 hrs, if 
both +, 90% specificitylsensitivity) 
2.CAGE (Have you ever felt a 
need to Cut down on drinking? 
Annoyed by criticism of your 
drinking? Guilty about drinking? 
Eye-opener?++ response of 2 or 
more) 
3 .MAST (Michigan Alcoholism 
Screening Test) 
4.MacAndrew Scale on MMPI 
5.DSM-IV criteria 
-based on case history and blood 
tests and signs/symptoms 
Treatment 
Psychologic: overcome 
denial, goal is total abstinence 
Social: Alcoholic 
Anonymous (1 2 steps), 
counseling, change 
worWsocia1 setting 
Medical: 
-Disulfuam "Antabuse" 
(250-500 mg/d orally) used as 
aversive drug because it 
inhibits alcohol 
dehydrogenase fiom brealung 
down alcohol 
-Naltrexone, opiate antagonist 
(50 mg daily) lessens desired 
effects of alcohol, FDA 
approved for maintenance 
therapy 
Behavioral: aversion therapy 
Opioids: Treat overdosage 
with Naloxone 2 mg IV to 
, 
Marijuana: hemp plant produces 
euphoria followed by sleepiness 
Hallucinogens 
Psychedelics: drugs with 
psychoactive properties e.g. LSD 
Phencyclidine (PCP): anesthetic 
agent 
Stimulants 
Amphetamines/cocaine: 
stimulants producing hyperactivity 
and sympathomimetic effects e.g. 
Speed, cocaine 
Eating disorders 
tracks, miosis 
Marijuana: euphoria and stimulation 
followed by sedation, stimulates 
appetite. Chronic use may cause 
amotivational syndromes and social 
Psychedelics: produce feeling of 
tension followed by emotional 
release. Accompanied by perceptual 
distortions and hallucinations 
PCP: causes euphoria and numbness, 
dizziness, ataxia, nystagmus, 
retracted upper eyelid with blank 
stare, hyperreflexia, tachycardia 
Amphetamines/cocaine: block 
block the "high" of heroin 
Treat withdrawal with 
methadone 10 mg PO. 
Psychedelics: protect 
individual fiom erratic 
behavior or antipsychotic 
(e.g. trifluoperazine) for 
"flashbacW7 
PCP: overdosing may be fatal 
due to hypertensive crisis, 
respiratory arrest, convulsion. 
Stimulants: 12 step group 
like cocaine anonymous, treat 
psychosis and medical 
symptoms if present. May 
reuptake of norepinephrine, 
dopamine, serotonin at synaptic 
junctions giving increased energy. 
May have anxiety, delusions, altered 
mental state, chest painlpalpitations, 
seizures 
use dopamine agonist 
(bromocriptine). 
Estimated 5 million people affected each year 
Predominately disease of adolescent/young adult women, between 14-40Y0 have highest incidence 
Associated with h/o sexual abuse prior to 18 YO in up to 50% 
Prevalence of 1% in US population 
Anorexiaibulimia -10% male 
Binge-eating disorders-40% 
Anorexia 
Nervosa 
Adolescent onset, white, middle 
class, perfectionism or OCD 
-lack of nurturing 
-may have genetic component 
-characterized by extreme weight 
lose, fear of gaining weight, distorted 
body image 
-good restriction andlor compulsive 
exercise 
-cachexia (general weight loss), dry 
slun, lanugo hair, bradycardia 
DSM IV-TR criteria: 
1. failure to maintain body weight 
at 85% of normal for ageiheight 
2. intense fear of gaining weight or 
becoming fat 
3. distorted body concept 
4. amenorrhea-absence of at least 3 
consecutive menstrual cycles 
-40% recover completely, 
30% partial recovery, 25% 
have chronic course, 
longtem mortality in 10% 
-refer to mental health 
professional, counseling, 
dietitian, family therapy 
-fluoxetine (SSFU) if 
Bulemia 
Nervosa 
Recurrent episodes of binge eating 
followed by purging through 
vomiting, laxatives, diuretics, enemas 
-normal weight or obese 
-low self esteem, depression common 
-substance abuse (alcohol) in 113 
-weakness, peripheral edema, 
fainting spells, abdominal 
bloatinglpain, menstrual irregularities 
-Russel's sign (callus on dorsal 
surface of fmgers from inducing 
-predominantly older (20-40) white 
women 
-chronic disorder with fiequent 
remissions and relapses (especially 
at stressful times) 
-can be purging (vomiting, 
laxatives, enemas) or non purging 
(fasting/excessive exercise) 
-decr electrolytes, marrow 
hypoplasia, low T4 with normal 
TSH, low estrogen and LH and 
FSH, abnormal ECG 
DSM IV-TR criteria: 
1. recurrent episodes of binge 
eating of large amount wlin 2 hrs 
with lack of control 
2. recurrent inappropriate behavior 
to prevent weight gain (vomiting, 
laxatives, enemas, diuretics, 
fasting, excessive exercise) 
3. behavior occur at least twice a 
week for 3 mos 
4. self evaluation unduly 
Child/Domestic Abuse 
depression exists 
-medical, psychiatric 
multidisciplinary approach 
-psychotherapy, group 
therapy, family/behavioral 
therapy (will have high 
relapse rates regardless) 
-TCA (imiprarnine, 
desipramine) have 50-75% 
response rate OR trazodone 
and fluoxetine 
Child 
Abuse 
-based on signs and symptoms and 
case history 
-mandatory reporting by 
professional (including 
optometrists), check for 
physical signs if suspicious 
ocular signs found 
-call child protection service 
to report: 
*Name, age address, DOB, 
gender of chld 
*Name, age and address of 
parents/persons responsible 
for the child's care 
*Name of each person living 
in the household 
*Nature and extent of abuse 
including any evidence of 
previous abuse and 
explanation given for the 
injuries 
-physical signs of abuse 
-child abusers usually have substance 
abuse problems and aggression 
disorders and previous history of 
abuse 
"act on the part of a parent or 
caretaker, which results in death, 
serious physical or emotional 
harm, sexual abuse, or 
exploitation, or an act or failure to 
act which presents an imminent 
risk of serious harm" 
-most common type is neglect 
-national rate of victimization was 
12.4 per 1,000 children in 2003 
*but fewer than actual are 
identified 
Behavioral signs: sudden changes in 
behavior or school performance, has 
not received help for physical or 
medical problems brought to the 
parents' attention, learning problems 
not attributed to physical or 
psychological causes, watchful, 
overly compliant, passivelwithdrawn, 
does not want to go home. 
Ocular signs: Retinal hemorrhages 
esp. in children < 3 yo (subdural 
hematoma/shaken baby syndrome?), 
-can occur in any SES or race Retinal folds, retinoschisis, 
Subconjunctival hemorrhages, 
Periorbital bruising, edema 
Domestic 
violence 
Cognitive disorders 
Transient or permanent brain dysfunction of varying degree (e.g. impaired recall, inability to focus, difficulty with perceptual processing, psychotic ideation) 
Primary brain disease or secondary manifestation of a disorder 
-As many as 35% of women who 
visit ER's are there for symptoms 
related to ongoing abuse, but as few 
as 5% will be identified 
Common Injuries: Head and neck 
injuries, Ocular Periorbital contusion, 
subconjunctival hemorrhage, 
traumatic iritislcataract, orbital 
fracture, commotio retinae, bilateral 
injury, visible imprints of 
rings/ropes/weapons, multiple 
wounds often in different stages of 
healing 
-leading cause of injury of women 
in US 15-44 Y0+3-4 million 
women battered by partners or 
husbands every year 
-all women at risk regardless of 
socioeconomic, race, ethnic or 
health status 
-1 million of the elderly in the US 
are physically, financially or 
emotionally abused by relatives or 
caretakers 
Dementia 
-case hlstory, signs and symptoms 
Delirium -Acute confusion state -physical findings vary according -treat underlying cause 
to cause (e.g. intoxication, 
of consciousness -deficit in short term memory and infections, respiratory disorders, 
-can coexist with dementia medications, etc.. .) 
-tachycardia, dilated pupils, sweating -routine physical exam including 
-anxiety, irritability neurologic abnormalities, 
-usually lasts 1 week, usually full infection, hypoxia 
-look for organic disease 
-chronicity and deterioration of 
certain mental functions 
-onset over months to years 
-most common is primary 
degenerative dementia 
(Alzheimer's), also have 
atherosclerotic dementia, 
miscellaneous causes of dementia 
-ask patients is suspected, 
document evidence 
-give patient information of a 
counselor or hotline 
-routinely screen for domestic 
violence 
-loss of impulse control 
-incr susceptibility to physical or 
psychological stress 
-aggressiveness or rage states 
-personality changes and behavioral 
problems, such as agitation, 
delusions, and hallucinations 
-two or more brain hc t ions  such 
as memory and language skills -- 
are sigmficantly impaired without 
loss of consciousness 
-Mini-Mental State 
Examination (MMSE) to 
assess cognitive skills 
-rarely reversible 
-cognitive training 
-treat underlying symptoms 
andlor cause 
Attention Deficit Disorders 
Most common neurobehavioral disorder in childhood 
Characterized by inattention, hyperactivity, impulsivity 
Cause unknown+theorized to be dysregulation of fiontal-nigrostriatal dopamine system andlor norepinephrine3may have genetic component. 
~ - 
Increased risk with cigarette or alcohol use daring p r e p  
Types 
Predominantly , 
Inattentive 
Predominantly 
Signs/Symptoms 
-hard to organize or finish tasks 
-easily distracted or forgetting routines 
-hardto follow instructions - 
-does not show significant inattentiveness 
hyperactive1 
impulsive 
Diagnosis 
-symptoms must start early (3mos-7 yrs) and occur in 
more than one setting, and must be more severe than 
children of the same age 
- To be diagnosed with adult ADHD, an adult must 
have childhood-onset, persistent, and current symptoms 
-fidgets and talks a lot 
-hard to sit still for long 
-child may run, jump or climb constantly 
feeling restless 
Combined 
Treatment 
long-term combination treatments 
(behavior modification + meds) and 
the medication-management alone are 
effective 
-me& used are stimulants 
(dopaminelnorep agents) e.g. 
Strattera 
-difficult to wait for their turn 
-equal manifestation of symptoms of first 
Introduction 
infections may involve one or several organ system with a wide range of symptoms 
diagnosis depends on history, signs and symptoms, and may need lab tests 
risk factors for infection: 
o Diabetes-e.g. lower leglfoot ulcers involving gram - rods 
o Alcoholism-impaired neurologic function decreases efficacy of neutrophils 
o IV drug use-because drug preparation is not aseptic or due to needle sharing 
o Homosexuality-due to unsafe sexual practicesjhas been on decline due to changing sexual practices in response to HIV epidemic 
o Occupation-in contaminated aidwater in an office building, slaughterhouse workers, healthcare workers (e.g. nurses) 
o Internal prostheses-body's reaction to "foreign" prosthesis implanted into body (e.g. heart valve) 
o Indewelling catheters-f likelihood with longer duration of catheterization and depends on depress of asepsis maintained 
o Granulocytopenia-decreased circulating neutrophils 
o Corticosteroids-have immunosuppressive effect with larger doses 
o Age-diminished immune system in elderly, maturation of immune system in early childhood 
Lab Tests 
Type 
Culturing 
Microscopy 
' 
- 
Immunoassay 
Description 
-sample usually taken from sterile sites (e.g. blood, cerebrospinal fluid) to avoid contamination with normal flora 
-use appropriate transport meha to deliver to lab where 
-organism cultured on appropriate media and identified based on selective growth on specific media, appearance of colonies, odor, microscopic 
appearance 
-may also do antibiotic susceptibility testing 
-using light microscope to examine specimen 
-add stains in lab: 
1. gram staining: identifies organisms through their staining characteristics (gram + vs. gram -) and morphology (cocci, bacilli, spirochete) 
2. acid-fast staining: pink dye, mycoacteria best identified with h s  stain 
3. potassium hydroxide or India ink: helps identify fungi 
-using dark-field microscopy to examine specimen 
-best to view spirochetes 
-antibody reaction to antigen of organism 
-standard for diagnosing syphilis, treponema pallidum, and hep B because they are not cultivable 
-allows-rapid diagnosis 
Polymerase 
chain 
reaction 
(PCR) 
VDRL , 
FTAABS 
-microbial DNA amplified to make adequate DNA 
-specific DNA probes and PCR assay available for many infectious agents 
-highly specific and sensitive 
-"Venereal Disease Research Laboratory": nonspecific non-treponemal tests that measures IgM and IgG antibodies directed against a lipid 
antigen formed by interaction of T. pallidum and the host 
-good for screening for syphilis or follow up on disease activity 
-"fluorescent treponemal antibody absorption" is a specific anti-treponemal antibody test 
-done it VDRL is (+) 
General Overview of Infectious Organisms 
1 I own ATP I a chronic keratoconjuntivitis, genital tract disorders) 
I =  
Examples 
HTV, HSV, Epstein-Barr (infectious mononucleosis), coxsackievirus (aseptic 
meningitis), mumps/measles 
Staphylococcus, streptococcus, enterococcus, corynebacterium 
Neisseria (N. gonorrhea, N. meningitides), enterobacteriaceae (causes sepsis) 
Peptostreptococcus, propionibacterium, clostridium 
Type 
Viruses 
Bacteria 
Spirochetes-spiral/coiled organisms 
Mycobacteria-acid-fast staining due to high lipid content of cell wall 
Chlamydiae-contain both RNA and DNA and do not generate their 
Treatment 
-25% cases present abruptly, 
Description 
-RNA or DNA3can be single stranded or double stranded 
-viruses enter host nucleus and use host enzymes to replicate followed 
by release to infect other cells 
Gram + staining cell wall structure 
Gram - non-staining cell wall structure 
Anaerobic-commensal organisms in oral cavityIintestindfemale 
genital tract. Gram + or -. 
Treponema (T. pallidum causes syphilis), Borrelia (B. burgdorferi causes 
Lyme disease) 
Mycobacterium tuberculosis (causes TB), M. leprae causes leprosy 
C. pneumoniae (community-acquired pneumonia) C. trachomatis (trachoma- 
Infections of the CNS 
mortality high (20%) 
-prompt tx with 
cephalosporin, PCN 
Name 
Meningitis 
Description/Epidemiology 
Acute Bacterial: 75% occurs before 15YO. 
Usually due to infection of oronasopharynx 
spreading through meninges by blood (bug 
varies based on age, N. meningitides in young 
adults, S. pneumoniae in adults) 
-mflammation of arachnoid layer of meninges 
Signs/symptoms 
-fever, HA, lethargy, confusion, 
stiff neck, irritability 
Diagnosis 
-CSF has elevated WBC, 
elevated protein level 
-spinal tap 
Tuberculosis F 
Encephalitis 
Infections of the Lungs 
Cause~Epidemiology 1 Signs/Symptoms 
-most common cause of infection-related I -abnormal breath sounds 
death worldwide 
-more in: all ages, H N  patients, Immigrants, 
living in tight quadrants, using immune 
suppressant drugs, health care providers 
-cause: transmitted by airborne mycobacteria 
(Mycobacterium tuberculosis) 
+may remain metabolically inert for years 
Aseptic (ie. viral): less severe and more 
common than bacterial and in young adults 
-caused by mumps, herpes 
Infection of brain tissue (parenchymal tissue) 
-caused by virus (HSV) or bites fiom infective 
mosquitoes 
Types: 
1. Active TB 
infectious* 
will develop within 2 years in 5% with 
latent mfection 
2. Latent TB 
noninfectious 
previously exposed to TB 
(+) antibodies for TB 
(+) Purified Protein Derivative (PPD), but 
no signs of active infection 
-not as severe sx as bacterial, HA 
exacerbated by position changes, 
coughing, fever 
-can have mild to sever sx 
-severe sx: HA, fever, stiff neck, 
altered mental status, seizure, coma 
over the upper lobes 
-cough, hemoptysis 
-sweats, fever, chills , 
malaise 
- affects multiple organs 
(lung, liver, spleen, kidney, 
brain, bones) 
-primarily affects lungs first, 
then lymphatic system, bones 
and joints, and meninges 
Diagnosis 
-(+)Mantous test (PPD 
tuberculin placed 
intracutaneously; evaluate 
at 48-72 hours for 
induration, NOT color): 
induration > 15mm in 
irnmunocompetent 
individuals, > 1 Omm in 
sick people without 
primary depression of 
immune system, or >5mm 
in immunosuppressed 
individuals 
-lymphadenopathy (in 
active TB) 
-(+) lung infiltrates on 
chest x-rays 
-(+) Mycobacteria in 
sputum 
-Obtain a CBC count 
-CSF has mildly elevated 
WBC, normal or mildly 
elevated protein level 
-spinal tap 
-rising titers of antibody 
to one of the encephalitis 
viruses 
-usually benign and self- 
limited 
-treat underlying ddetiology 
-early antiviral treatment for 
herpes encephalitis 
Treatment 
-report to public authorities 
-Prevent transmission if active 
TB: masks, isolation 
-Itifampin- inhibits RNA 
synthesis of M. Tuberculosis 
-Pyrazinamide- bactericidal to 
dividing M. tuberculosis 
-Ethambutol- impairs 
metabolism of mycobacteria; 
most important adverse effect is 
optic neuritis 
-1soniazid (N): drug of 
choice for preventative therapy; 
most 
-Pyridoxine (Vit. B6): co- 
administered to children 6 years 
+; pregnant patients, diabetic, 
alcoholics, and malnourished 
individuals; helps diminish risk 
of peripheral neuropathy fiom 
isoniazid 
-Surgery: Pulmonary resection 
in drug resistant or advanced 
-community acquired: caused by inhaled S. 
pneumoniae, Haemophilus, and Staph species 
-Atypical: caused by Legionella, 
I cases 
I -Macrolides for low risk ~ t e  1 -Marcolides + one 2"* or>d 
1 generation cephalosporin, 
Typical-shaking chill, rust- 
colored sputum, moderate 
fever, cough 
-gram staining of sputum 
(pneumococci for typical) 
-(+)infiltrates on chest x- 
Name 
Herpes 
Simplex 
Virus 
Syphilis 
Mycoplasma, and Chlamydia species 
Pseudomonas aeruginosa: usually in immune 
compromised individuals 
-Nosocomial pneumonia #1 cause of death in 
hospital acquired infections 
-#1 infectious cause of death in US/#6 cause of 
death in U.S.+elders and infants more at risk 
Atypical-more subacute onset 
-pleuritic chest pain 
-Corneal ulcers 
-dullness to percussion over 
pneumonic consolidation 
-rales or crackles 
-pleural fiction rub 
ray 
-(+)blood cultures in 40% 
arnoxicillin-clavulanate, or 
respiratory fluoroquniolone for 
patients >60 years old and at 
greater risk 
-1V macrolide + IV 3d 
generation cephalosporin 
severely ill 
-Caused by Treponema pallidum (a 
spirochete) via sexual contact or 
transplacental (congenital) 
-bug penetrates intact mucous 
membranes and enters lymphatic 
and bloodstream disseminating to 
any organ 
Sexually Transmitted Diseases 
fluid or fluorescent 
Epidemiology/Cause 
-causes 400,000 primary 
infectiouslyear in U.S. (90% of 
genital infections are HSV2,10% 
are HSV1) 
-dz usually manifestation of 
reactivation (triggers for this now 
well understood) 
Signs/Symptom 
-thin-walled ulcerative vesicles usually 
multiple and painful in genital area in genital 
area 
-in women, primary manifestation of infection 
may be aseptic meningitis 
ocular: keratitis (dendritic ulcers), blepharitis, 
keratoconjunctivitis 
-Bell's palsy (with HSV 1) 
Treatment 
Mucocutaneous disease: oral 
Primarv: Chancre (syphilic lesion) beginning 
as a single papule that erodes into painless 
ulcer, generalized lymphadenopathy 
Secondary: sign of acute dissemination 2-8 
weeks after appearance of chancre. 
Cutaneous Reddish-brown macules with 
symmetric eruption usually on extremities. 
and topical 5% acyclovir 
(200mg 5dday for 7-10 days) 
-acyclovir resistant isolates 
treated with foscarnet 
-if have recurrent genital 
infections, put on 
maintenance dose of 
acvclovir 
-dark-field microscopy of 
spirochete 
-serologic tests: 
VDRLfor venereal 
diseases. Measures IgM 
and IgG antibodies for T. 
pallidum antigen. 
Primary: chancre 
spontaneously heals in a few 
weeks, will get secondary if 
untreated 
-treat with penicillin for all 
stages, can you oral 
doxycycline or erythromycin 
-15-30 YO, males >females Mucous membrane lesions, flu-like FTAABS:-done if VDRL if have allergy to PCN 
symptoms. Uveitis in 5%. is (+) to rule out false (+) (except with neurosyphilis) 
Latent: (+) for syphilis without -lumbar puncture with *Bemathine penicillin 2.4 
manifestations of the dz. Occurs in 30% of neurosyphilis, MU intramuscularly for 
untreated patients. Most common point of unresponsive to primary, secondary, early 
spread of disease at this stage. Can relapse to treatment, or if have latent 
secondary stage. ophthalmic +do weekly for 3 weeks for 
Tertiaw: neurosyphilis (1 0% have Argyll- signs/symptoms latentlteriary syphilis 
robertson) (tabes dorsalis, general paresis), -all patient with syphilis 
cardiovascular syphilis (aortic insufficiency, should be evaluated for HlV 
aortic aneurysm), gumma (erosive granulomas 
Gonorrhea 
HIVIAIDS 
Chlamydia 
-1 million infections yearly in U.S. 
-more common in teenagerslyoung 
adults, more in low SES 
-caused by N. gonorrhea (gram - 
diplococci) 
-Please refer to Immunologic System 
-most common STD in 
industrialized society 
-3-4 million new cases of genital 
infectiontyear, increasing in 
prevalence 
-caused by Chlamydia trachomatis 
either by sexual contact or during 
birth 
-may be asymptomatic (causing ongoing 
spread of disease) 
-men: dysuria, purulent urethral exudates 
-women: dysuria, urethritis, pyuria, vaginal 
discharge, menorrhagia or menometrorrhagia, 
abdominal pain 
-disseminated infection results from 
bacteremia+febrile, pustula distal skin rash, 
arthralgias, polyarthritis, septic arthritis 
Section for-overview 
-often asymptomatic going undetected 
Eye: trachoma, inclusion conjunctivitis 
Genital tract: lymphogranuloma venereurn 
(primary genital lesion that is vesicular or 
ulcerative), lymphadenopathy, proctitis, 
nongonococcal urethtritis (mucopurulent 
discharge, dysuria, meatal erythema), 
cervicitis, salpingitis, rectile stricture. Reiter's 
syndrome often preceded by chlamydia infec. 
-causes pregnancy complications (ectopic 
pregnancy, premature delivery, postparhun 
endometritis) 
-urethral or endocervical 
smears for gram stain 
(gram - diplococci) are 
diagnostic 
-culture 
-joint fluid in 
disseminated gonorrhea 
will be (+) if cultured 
-McCoy cell tissue 
culture (expensive, - in 
50% of cases) 
-Fluorescein-conjugated 
monoclonal Ab test: 
chalmydia antigen 
detection test 
-ELISA assay 
-PCR: detects chlamydial 
DNA 
Ceftriaxone (125mg IM) OR 
cefurime (400 mg orally), 
ciprofloxacin (500mg orally). 
IV ceftriaxone for 
disseminated type. 
Systemic: tetracycline 
hydrochloride 500mg PO qid 
x 3 weeks OR azithromycin 
1 g single dose 
*sexual partner must be 
tested and treated 
Inclusion conjunctivitis: 
tetracycline 250 mg PO qid x 
3 weeks plus tetracycling ung 
bid-tid x 2-3 weeks 
Name 
Sepsis 
Epidemiology/Cause 
-any organism can cause sepsis 
-bacterial endotoxin triggers sepsis 
via cytokines3release of 
prostaglandins3excess vascular 
permeability3clotting 
cascade3endothelial damage 
-males >50 YO 
-usually have underlying valve 
(e.g. prosthetic va1ve)or congenital 
heart defect 
-bacteria enters bloodstream and 
attacks endothelial lining of heart 
valves causing formation of 
vegetations 
-usually S. aureus, S. epidermidis, 
viridans streptococci are 
causes+these prodeuce dextran 
allowing adherence to valve 
surfaces 
-dental trauma is risk factor 
-30% have rheumatic heart dz 
Other Common Infections 
Signslsymptoms 1 Diagnosis 
-early manifestation3hyperventilation I Evidence of infection + 32 of 
-fever typical 
-mental status changes: lethargy 
-hypotension fiom vasodilation 
-thrombocvtopenia and organ failure 
following: 
T0>38"C or <36OC, HR >90bpm, 
Resp rate >2O/min, WBC 
>12,000/m.11? or <4000/mm3 
may be associated or follow 
-low grade fever, non specific flu-like Subacute 
endocarditis 
-take blood culture, CBC 
-high ESR 
symptoms for >2 weeks 
-new or changing heart murmur in 80% 
-may have CHF due to valve 
destruction 
Vector Transmitted Diseases 
-Rheumatoid Factor may be 
present 
-blood cultures (positive in 95%) 
Virus 
Epidemiology/Cause 
-found in all 48 continental states 
-15,000 people in the U.S. have 
tested positive for WNV infection 
since 1999, including over 500 
deaths 
-1% of those infected will have 
serious illness 
-mosquitoes are vector, 
transferring virus fiom birds to 
humans 
Signs/Symptom 
Asvm~tomatic/Mild infection: 
-flu-like sx3fever, HA, body aches, 
possible skin rash on body trunk 
(papillomacular type), swollen lymph 
glands, abdominal pain, vomiting, 
conjunctivitis, eye pain, floaters (from 
uveitis and vitritis). 
Severe infection: 
-Encephalitis, meningitis3 111 50 
infected4 1 % 
Treatment 
-appropriate antibiotic 
seiection in early phases decr 
mortality by 50% 
-ampicillin 3.0 g IV every 4 
hrs with nafcillin or oxacillin 
2.0 g IV every 4 hrs and 
gentamicin 1 mg/kg IV every 
8 hrs 
Diagnosis 
-ELISA assay 
- Plaque reduction 
neutralization test: grows 
specimen in host's cell to 
see if Ab have been 
produced, allows 
differentiation fiom similar 
virus causing St. Louis 
encephalitis 
Treatment - 
-reported suspected cases to 
local health department 
-no cure, supportive therapy 
used. 
-rV fluids, respiratory 
support, prevent secondary 
infections 
-antivirals still being explored 
L ~ m e  
Disease 
HA, neck stiffness, stupor, disorientation, 
coma, tremor, convulsions, muscle 
"Lyme Borreliosis", ticks are the 
vector of transmission 
bug=Spirochete: Borrelia 
burgdo$eri 
-most cases in northeast, mid- 
atlantic, upper Midwest, Pacific 
coastal regions 
- More common in children 
between 0-14 years and in adults 
over 30YO 
weakness* (mm strength test-not as weak as 
degree of complaint), paralysis, seizures, 
myoclonus, Parkinson-like signs, optic 
neuritis, cranial nerve abnormalities (111, IV, 
v, VI) 
-Lasts several weeks wlpermanent 
neurological effects possible 
-Case fatality rate 11-14% in these cases 
Early localized infection: 
-erythema migrans (flat, slightly raised red 
lesions), headache or stiff neck 
-arthralgias, arthritis, myalgias 
Early Disseminated infection: 
-May develop other erythema migrans 
lesions 
-Neurological manifestations in 10% 
-1ynlphocytic meningitis (virallaseptic 
@Pe) 
-cranial neuropathy (facial nerve palsy 
most common) 
-radiculoneuritis (inflamm of nerve roots, 
e.g. Guillan-Barres) 
-Rheumatoid manifestations (most common 
in early diss) 
-mig-atory monoarthritis, asymmetric 
oligoarthritis 
-atrioventricular conduction defects 
Late disseminated infection: 
-Lyme arthritis, chronic neurologic 
manifestations (subacute encephalitis most 
common) 
-appearance of erythema 
migrans 
-ELISA or IFA 
-western blot 
- Antigen Capture: 
LUAT ( l ~ m e  urine antigen 
test for active infection or 
irnmunocompromised) 
-amoxicillin, cefuroxirne 
axetil, or penicillin in kids or 
pregnant women 
-doxycycline in others 
- neurological symptoms are 
usually treated with 
ceftriaxone given IV once a 
day for a month 
PEDIATRIC INFECTIOUS DISEASE 
IM fectious disease 
Non-Specific Immunity 1 Specific Immunity 1 
Immunizations: 
Immunization Standards: readily available, fiee or cheap, give as many as possible, educate and only skip if true contraindication 
Live vs attenuated, killed vs acellular, passive protection fiom mother 
Side effects: fever, rednesslswelling at injection site, sorelpain, fussy, tired, seizures rare, non-stop crying not as uncommon, high fever rare 
Thimerosal being taken out of vaccines, autism is not caused by vaccines 
Independent of antigen 
Immediately maximal 
No memory 
Present at birth 
Routine Immunization Schedule 
Vaccine 1 Schedule I Route I Reaction1 Possible side effects 
DPTP (diphtheria, acellular I 2,4,6,18 months. 1 Intramuscular I Between 24-48 hrs: 
Antigen dependent 
Lag time 
Memory 
Acquired 
I Hib (Hemophilus influenzae 1 2,4,6,18 months 
pertussis, tetanus, 
inactivated polio vaccine) 
4-6 yrs 
rubella) I 4-6 )n 
type b conjugate vaccine) 
MMR ( measles, mumps, ' 
In US: initial is at birth then at 
12 months 
Intramuscular 
(IM) 
Subcutaneous 
Intramuscular 
(IM) 
Intramuscular 
(IM) 
Minor +fever, local redness, swelling, 
initability 
Major: prolonged crying, hypotonic 
unresponsive state, seizure 
Safe almost no reaction 
Between 7- 14 days: 
Fever, measle like rash, 
lymphadenopathy, joint pain (atrhalgia), 
arthritis, inflammation of the parotids 
Safe almost no reaction 
Contraindications 
o Previous anaphylactic 
reaction to any vaccine 
o Evolving unstable 
neurologic disease 
Not indicated in children less 
then 5 year of age 
Pregnancy, m u n o -  
compromised infants 
1" trimester of pregnancy 
Viral vs bacterial (antibiotics) 
Avoid overuse of antibiotics, increased resistance, unnecessary potential for side effects and increased costs 
bronchitis may not needed antibiotics for 3 weeks 
sputum colour doesn't help virallbacterial differentiation 
Disease [ characteristics/ signs and symptoms 
Febrile Seizure I Thought to be associated with initial rapid rise in 
Meningitis 
temperature 
No neurologic abnormalities or developmental 
delay prior to or after seizure 
No evidence of CNS infection1 inflammation prior 
to or after seizure 
Most common type is generalized tonic clonic 
duration4 5 minutes, lx  in 24 hour period, febrile 
child 
Consists of tonic (stiff) and clonic (symmetric 
contractions) phases 
Two types+ viral and bacterial 
viral (aseptic) + usually less severe and resolves 
spontaneously, viral is most common 
bacterial +more severe (hearing loss, brain 
damage) 
svmvtoms: hlgh fever, headache, stiff neck, 
nausealvomiting, confusion.lethargy, seizures, poor 
feeding, and irritability, URTI prodrome 
ediatric infectious Diseases 
Epidemiology 
+ most common 6 mos-6 years, runs in 
families, frequently associated with 
Roseola, 
33% chance of recurrence, 2-5% of 
children with fever will have one 
+very small risk of developing epilepsy 
on 2% in child with febrile seizures 
compared to 1 % in general population 
+ peak age 5-12 months, 90 % occur in 
kids < 5 years old 
3 most common causes of bacterial 
meningitis in children ( H. 
iduenza,Group B strep, E. coli, listeria 
monocytogenes, S. pneumo, 
N.meningitidis) 
vaccines available for H. influenza type, 
meningococcal, and pneumococcal 
Diagnostic tests 
o Determine 
cause of fever 
0 Lumbar 
puncture if 
meningitis is 
suspected 
+Lumbar puncture 
for cerebrospinal 
fluid looking for 
WBC, glucose, 
protein. +Gram 
stain of CSF 
+ Bloodwork : 
CBC, blood culture, 
blood 
glucose,electrolytes, 
gram stain 
Treatment 
Treat+ use antipyretics 
(acetomenophen) and 
If >2 unprovoked febrile 
seizures within 6-12 months 
use anticonvulsants like 
Phenobarbital 
Viral: Supportive ( N fluids, 
food, rest), acyhclovir for 
HSV meningitis 
Bacterial: Vancomycin 
60mgkg/day N divided q6h x 
7-14 days + cefotaxime 
300mg/kglday IV divided q6h 
Vaccinnations: 1" 2 
vaccinations are typical 
childhood immunizations, 
meningococcal (college 
students immunized, 
prophylactic antibiotics for 
those exposed), bacterial types 
of meningitis are medical 
emergencies 
Disease 
Congenital 
Syphilis 
Lyme Disease 
Congenital 
Toxoplasmosis 
P 
Characteristics 
Ocular signs= may cause bilateral chorioretinitis, 
interstitial keratitis, anterior uveitis, optic nerve 
atrophy 
Late congenital swhilis, clinical signs b/t ages 
2- 6 3 can affect multi~le svstems and enter a 
latent stage 
Pt will have Hutchinson triad = defective teeth, 
interstial keratitis, and 8" nerve deafness. 
Tick bome infection caused by spirochete 
Borrelia burgdorferi 
+leading cause of vector bome dz in US 
+ flu-like illness, HA, fatigue, mm ache 
3 Rheumatoid manifestations, and follicular 
conjunctivitis in early disseminated stage. 
3 Lyme arth~itis~periorbital edema, episcleritis, 
pars planitis in late disseminated phase 
3 result of acute primary infection of mother 
during pregnancy 
3 can cause still birth and /or spontaneous 
abortion 
3 infant may have hydrocephaly or 
microcephaly, mental retardation, CSF 
abnormalities, lymphadenopathy, cerebral 
calcifications and endocrine disorders 
Visual signs3 80% of children develop ocular 
complications later in life including 
chorioretinitis, vitritis, granulomatous uveitis, 
chorioretinal scars optic nerve edema, 
strabismus. and blindness 
liatric Infectious Diseases 
Epidemiology 
3 Congenital: 801 cases 
reported in 1998 , incidence 
is decreasing 
31 t  is a disease of 15-30 
year olds, generally affects 
more males than females 
3 transmitted perinatally or 
via the birth canal (organism 
. - 
= treponema pallidum) 
3 Erythema migrans 3 to 3 1 
day incubation period in 90% 
of cases 
3 more common in kids O- 
14 and then in those over 30 
3 acquired through exposure 
to cat feces, ingestion of 
undercooked meat, or 
vertical transmission ( ie 
fiom mother to baby) 
3 most common infectious 
disease to involve the retina 
Diagnostic tests 
+VDRL positive. Indicates 
?resence of reagin, but the 
:ause can not be definitively 
stated as syphilis 
+FTA- ABS has greater 
sensitivity and may detect 
iisease earlier 
+ darldield examination 
(presence of spirochete in 
zhancre fluid) 
Antibody tests: ELISA, IFA, 
Western Blot 
Antigen capture: LUAT 
(lyme urine antigen test) 
Polymerase chain reaction 
3 serology, histopathology, 
DNA detection (PCR) 
Detection of toxo specific 
antibodies IgG and IgM 
l)SF dye test 
2)ELISA (also toxocara 
ELISA) 
3)FTA-ABS 
4)PPDlCXR 
5)Serum AB titers 
Treatment 
All pregnant women should be test 
ed for syphilis and promply treated 
if seropositive. 
Penicillin G IM is standard 
treatment for all stages 
Neurological abnormalities third 
gen cephalosporines or penicillin 
IV 
IVmeds X 14 -28 d 
Ceftriaxone qd 
Cefotaxime q 8 h 
Penicillin G q 4 h 
Or if allergies prohibit above: 
Doxycycline po X 30 d Arthritis 
Same oral meds as previous slide 
used for 30 - 60 d 
Or IV meds as above X 14 - 28 d 
Classic triple therapy: 
- - 
pyrimethamine and sufadiazine 
and folinic acid (must give folinic 
acid due to folate deficiency 
caused by pyrimethamine) 
Management of uveitis 
Regular eye exams to monitor for 
retinal tears near scars 
Disease 
Otitis 
Media 
Diphtheria 
Toxocariosis 
Pertussis 
Toxocara canis 9 parasite 
found in domestic animals 
(esp in puppies) + Toxocara eggs come from 
dog feces 
+ Transmission occurs via 
ingestion of dirt or poor 
hygiene after playing with 
PUPPY + most commonly found in 
south central and 
southeastern US 
+ Ocular form acquired at 
, ages 4-8 years. 
- - - 
Viseral form (systemic disease aka visceral 
larva rnigrans)+Cough, chest pain, intermittent 
fever, loss of appetite 
Ocuiar,fornz+ White granuloma is in posterior 
pole ldisc diameter or less often with RPE 
hyperplasia and fibrotic bands radiating from 
lesion, anterior uveitis and vitritis, possible 
retinal detachment 
Characteristics 
3 symptoms (fever, ear pain, irritable, 
cough, rhinitis), bulging/red,immobile 
tympanic membrane is what to look for* in 
acute OM 
3 Triad of otalgia, fever, and conductive 
hearing loss 
Pediatric Infectious Diseases 
Epidemiolopy 
increased risk smoking exposure, allergies, 
bottle feeding while lying down) 
complications hearing loss, language impairment, 
mastoiditis, meningitis, pneumonia 
+most hequently diagnosed bacterial illness in 
children 60-70% of kids have at least one episode 
before age 3 years 
most common bacterial causes (Strep pneumo 
35% of cases, H flu 25 % of cases) 
+ Tissue biopsy if possible 
3 ELISA for toxocara 
antibody titers 
+Cytology 
+ Ultrasound 
Diagnostic tests 
Otoscopy : look for 
bulging 
/redlimmobile 
tympanic 
membrane 
De-worn puppies 
Steroids- both periocular and 
systemic for inflammation 
Antihelminthic drugs 
(thiabendazole, diethylcarbamazine 
) in severe cases only 
Treatment 
+differentiate acute otitis 
media (this needs broad 
spectrum antibiotics) 
arnoxicillin 40 mgl kglday 
divided into two doses for 10 
days 
vs otitis media with effusion 
(no antibiotics needed), 
+ I* line meds 
Culture of 
nasopharyngeal 
swab 
PCR of pharyngeal 
specimen 
+ bacterial, Corynebacterium, low-grade 
fever, sore throat with membrane 
development*, causes tissue necrosis 
+bacteria= Bordetella pertussis, "whooping 
cough" 
paroxysms of cough often followed by 
inspiratory whoop 
infants may present with apnea 
amoxicillin/sulfa/erythromycin 
vaccine available complications myocarditis, polyneuritis, 
airway obstruction 
highly communicable+ spread is airborne, 
transmitted via droplets or intense coughing 
increase in number of cases since early 1990's 
+ greatest incidence in children <1 year and ages 
10-14 
treat with macrolide antibiotics 
(erythromycin, Zithromax) 
Tetanus Lockjaw 
+bacteria, Clostridium tetani, worldwide in 
soil/dust/manure 
symptoms (headache, stiff necwjaw, 
difficulty swallowing), 
3 common in > 60 year olds not immunized 
- + major cause of deafness in children prior to 
+ onset 16- 18 days after exposure vaccine 
+ fever, headache, parotits, myalgia, + increased fetal death if get infection while 
pregnant 
complications: orchitis (infection of the testicles) 
)ephditis 
+ death rate near 25% in some developing 
days exposure to symptomslrash, countries, subacute sclerosing panencephalitis can 
Immunization 
Diagnosis based on 
clinical 
presentation 
+ positive 
serology for 
measles 
immunoglobulin 
Serology for 
rubella IgM on the 
pregnant mother 
Assessment of 
lymph nodes 
Labs Liver 
function tests: 
AST 
ALT 
Prothrombin time 
Ammonia 
Looking for 
(hypoglycemia, 
Rubella 
Treatment: Supportive 
Vaccine available ( part of 
MMR) 
Vaccine available ( part of 
MMR) 
Irreversible defects in 
congenitally infected patients. 
Vaccine available ( part of 
MMR) 
Due to viral infection so there 
is no cure. 
Treatment may include 
increased fluid intake and 
acetaminophen for fever. 
treat with 
fluids/electrolytes/steroids 
+ death can occur fkom 
pneumonialencephalitis 
+3 day measles/Geman measles, 
+arthralgia, low-grade temp, nonspecific 
respiratory symptoms, and rash 
+biggest problem is congenital rubella 
syndrome (miscarriage, stillbirths, fetal 
abnormalities, auditory, visual (cataracts, 
congenital glaucoma), cardiac, neurologic) 
occur years after a measles infection 
+, infection while pregnant can cause birth 
defects 
- --
Etiology: rubivirus 
Infected in first 16 weeks of pregnancy = 
Congenital rubella syndrome, 85% chance of 
fetus being affected* 
Most fkequent in 3mos- 4 year old 
More common in late fall and early spring (1) 
3 associated with aspirin usage 
+4-12 years, peak 6 years of age, 
+ average death rate 40%, 
Roseola Viral infection ( human herpes virus 6) 
+High fever, respiratory symptoms and 
rash, fever preceeds rash by 3 days 
+fever disappears when rash begins 
+ Rash is non pruritic- pink macules (1) 
1
Reye's 
Syndrome 
+begins after viral illness (common after 
chickenpox or influenza) with combined use 
of salicylates, 
+ damage to brain and liver, 
symptoms (start vomiting 
lethargy/confusion~combative 
/seizures/coma) 
abnormal LFTs, 
increased 
- - 
Disease 
Fetal Alcohol 
Syndrome 
Cerebral Palsy 
Muscular 
dystrophy 
Con 
Characteristics/signs and symptoms 
fetal alcohol svndrome - 
1. CirowtIl impairment @re andlor post natal) 
2. Craniofacial abnormalities (short palpebral 
fissures, flat midface, thin upper lip, small 
maxilla andlor mandible) 
3. CNS abnormalities (small head (microencephaly), 
mental retardation) 
fetal alcohol effects+ not all three of the above, not 
complete FAS 
+nonprogressive motor disorder, not a disease 
Classifications of. CP 
1)Spastic (-60%) - motor cortex/pyramidal tract. 
Characterized by hypertonicity, spastic, uncontrolled 
movements 
2)Athetoid (20%) - basal ganglia. Slow writhing 
movements, unsteady balance & gait wlinvoluntary head 
& facial movements. Caused by Rh incompatibility. 
3)Ataxic (<20%) - cerebellum. Hypotonicity is the 
primary feature. Major signs are h e  motor dysfunction 
and general unsteadiness. Associated with cerebellar 
lesions and cerebral atrophy 
+Oculornotor dysfunction (almost 100%) - poor 
pursuits, saccades and fixations accompanied by spastic 
head movements. 
+Amblyopia - 15% 
3Nystagmus - 9-12% 
+Optic Atrophy - 10 to 15% 
+progressive muscle weaknesslatrophy, no nervous 
system cause 
3Duchenne MDl usual pediatric type, most severe, 
- 
!dm disorders 
E p i d e m i o l o g y  
+ 1-3 cases/100 births (live), 
+ 7% of alcoholic women 
deliver child with FAS, 
2 in 1000 live births 
+Presentation varies fiom near 
normal (non-handicapping) to 
severe (completely dependent). 
50% seizures, 25% learning 
disabilities 
+caused by brain injury, 
infection, anomaly of immature 
CNS, trauma common causes 
3 Duchenne MD 2/10,000 
people 
3 Becker MD 3-6/ 100,000 
Diagnosis made based 
on clinical 
presentation and 
history of maternal 
alchoholism. 
EEG if seizures 
present, neuroimaging 
Comprehensive eye 
exam for assessment 
of oculomotor 
dysfunction and 
refractive error 
(hyperopia is 
common) 
+ muscle biopsy and 
electromyelography 
(EMG) 
Treatment and DDx 
There is no specific 
treatment for Fetal Alcohol 
syndrome. 
Special education and 
training is offered in most 
communities for mentally 
handicapped children 
Maximize potential through 
multidisciplinary services 
Strabismus - 40-60% with 
213 being esotropes; 113 
exotropes, (normal 
treatment VT, prism, 
surgery, but avoid surgery 
in these cases or VT, blc the 
problem is in the connection 
with the muscles) 
9 There is no known cure 
for Duchenne or Becker 
muscular dystrophy. 
genetic (x-linked - usually male), rare to live to adulthood, 
death due to cardiorespiratory failure, absence of 
dystrophin (protein which holds muscle fibers together) 
+ Becker MD (low amounts of dystrophin), symptoms 
(muscle weakness, increased CK, muscle biopsy usually 
determines diagnosis), 
male births 
3 Genetic disorder of connective tissue +AD dominant, with defect in + Must be carefully 
+ Phenotypic findings include aracnodactyly, and aortic the Fibrillin gene monitored because of 
+ most are of normal possible aortic aneurysm + individuals are tall, with long thin extremities intelligence 3 DDx :Beals congenital 
+ family history with 
pedigree analysis 
Cystic Fibrosis 
Treatment is aimed at 
control of symptoms to 
maximize the quality of life 
+research areas of 
treatment (gene replacement 
therapy to make normal 
dystrophin, +stem cells to 
generate new muscle, 
utrophin to replace 
+Ocular findings: subluxation of the lens, myopia and 
hlgher risk for retinal detachment 
Neonatal 3 meconium ileus, prolonged jaundice, and 
bowel perforation 
Infancy3 pancreatic insufficiency 
Childhood3 anemia, hypoproteinemia, hyponatremia, 
recurrent chest infections, wheezing and chronic cough, 
clubbing of fingers. 
Helpful nemonic : ( modified fiom 2004 Toronto notes) 
CF presenting signs = CF Pancreas 
Chronic cough and wheezing 
Failure to thrive 
Pancreatic insufficiency 
Allcalosis and hypotonic dehydration 
Neonatal intestinal obstruction/ Nasal Polyps 
Chest infections1 Clubbing of fingers 
Rectal prolapse 
Electrolyte elevation in sweat, salty skin 
Absences of fertility (infertile) 
Sputum 
+Most common lethal genetic 
disease that affects mainly 
Caucasians 
3 1  in 2,000 to 2,500 live births 
3 Autosomal recessive trait 
3 Associated with abnormal 
chloride transport in epithelial 
cells in airway leading to 
abnormally thick secretions in 
lumen, this then leads to lumen 
obstruction 
Sweat chloride test x 2 
for definitive 
diagnosis (measuring 
chloride content in the 
sweat) 
+ pancreatic 
dysfunction 
3 prenatal screening 
for high risk families 
contractual aracnodactyly, 
homocystinuria, fragile X 
Nutritional counseling (high 
calorie diet, and pancreatic 
enzyme replacement) 
Disease 
Klinefelter's 
Syndrome 
Down 's 
Syndrome 
Characteristicslsigns and symptoms 
+ At and beyond puberty boys with show 
narrow shoulders, increased carrying angle of 
arms, female distribution of pubic hair, range 
virilization (can have small penis and 
gynecomastia, normal penis and small srotum 
dus to small size of testes) 
+ high rate of infertility 
Fragile X 
retardation. 
+Mental retardation (mild to moderate), large 
testicles in males (macro-orchidism) 
+high arched palate, mitral valve prolapse 
+Tendency to avoid eye contact, hyperactive 
behavior, large forehead andlor ears with a 
prominent j aw 
trisomy 2 1 
+upslanting palpebral fissures are facial 
feature characteristic, 
+common things to monitor (thyroid, 
diabetes, mental illness, hearing, sleep apnea, 
abuse, eyes, dental), 
+three visual concerns cataracts, 
keratoconus, refractive errors, 
+cardiac, atrial ventricular septa1 defect (esp 
valve disease), atlantoaxial instability 
(gait/motor symptoms, neck pain, could cause 
paralysis) 
+ developmental delay 
+ some may have leaming disabilities 
Fragile X syndrome is a genetic condition 
involving changes in the long arm of the X 
chromosome. It is characterized by mental 
Chromosomal Abnormalities 
Epidemiology 
3 11500 boys 
+ presence of two X chromosomes (XXY) 
+ physical signs are seen at puberty, 
presence of two X chromosomes blocks 
normal onset of spermatogenesis. 
Karyotype In 80% = XXY 
Most common cause of mental retardation in 
boys 
+ 1 : 1250 , X linked recessive 
+ boys are more severely affected. 
- + 1 in 1000 births, average life expectancy 
in mid 50's, 
Diagnostic tests 
Neonatal 
Cytogenic studies: 
region on X 
chromosome that 
fails to condense 
during mitosis 
+ Molecular testing: 
get over 
amplification of the 
trinucleotide repeat 
Neonatal screening 
and chromosomal 
analysis 
Treatment and DDx 
+ NO treatment for the 
infertility of this condition 
3 testosterone therapy may 
help improve the development 
of secondary sex 
characteristics 
3 NO treatment for fiagile X 
+ there are programs that 
help children with mental 
retardation 
There is no specific treatment 
for Down syndrome. 
Special education and training 
is offered in most 
communities for mentally 
handicapped children. Early 
intervention programs help 
children to reach full potential. 
Specific heart defects may 
require surgical correction 
Pediatric Arthritis 
Juvenile 
Idiopathic 
Arthritis (JIA) 
most common pediatric arthritis, 
1 .Systemic (Still's disease): lo%, daily or twice-daily 
fever spikes, growth delay, numerous systemic 
problems, may have uveitis and +FW, peak onset 1-6 
years old 
2.Polvarticular: 5 or more joints, 40%, RF+ and - 
subtypes, growth delay, some systemic problems 
3. Pauciarticular: 4 or less joints, most common 
subtype, peak age 2 years. Visual symptoms 
+Early Onset ( W e  one): 1-5 years, girleboys, often 
ANA +, greatest eye risk (30-50%), usually anterior 
chamber, minimal symptoms in >80%, corneal 
clouding, chronic iridocyclitis ,asymptomatic 
uveitis,cataracts, glaucoma, visual loss 
+Late Onset: boyegirls, 50% are HLA-B27 +, 
large jointslspine, enthesitis ( inflammation of tendon at 
insertion sites), tendonitis, eye involvement sudden 
+50% have disease into 
adulthood, 
3 has to begin before age 16, 
+arthritis in 1 or more joints for 
at least 6 weeks, not due to other 
arthritis 
+ formerly known as juvenile 
rheumatoid arthritis 
Arthritis lasting > 6 
weeks in a child under 
age 16 years 
ESR + increased 
Multidiscplinary approach 
with OTI PT, orthopedics, 
ophthalmologyl optometry, 
rheumatology, and social work 
FIRST line therapy: NSAIDs 
Can also treat with 
methotreate, 
hydrochloroquine, 
sulfasalazine 
corticosteroids 
For Uveitis 3 topical steroids, 
cycloplegic agents. 
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